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Tue Meningitis Division of the Department of Health was 
established six years ago in order to afford to the physicians of 
the city of New York expert assistance in the diagnosis and treat- 
ment of meningitis. Since 1910 we have held consultations in over 
1300 cases, presenting a great variety of meningeal conditions. 
These have included tuberculous meningitis, purulent meningitis 
of all kinds (meningococcic, pneumococcic, streptococcic, influenzal, 
staphylococcic); meningism in a variety of diseases, especially 
pneumonia and other acute infections in children; many rarer 
conditions, such as brain abscess, brain tumor, syringomyelia, etc. ; 
and also about 70 cases of poliomyelitis occurring before the inci- 
dence of the present epidemic. When we add to them the number 
of frankly paralytic cases which were diagnosed by the attending 
physician without expert aid and the number of cases which we may 
reasonably assume escaped diagnosis altogether, we may arrive at 
some idea of the prevalence of poliomyelitis between the periods of 
epidemics. 
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It is evident that these rather numerous sporadic cases are dan- 
gerous foci of infection, and it is probably from such as these that 
our epidemics take their origin. They are the smouldering embers 
from which the sparks of conflagration may be disseminated at 
any time to inflammatory materials nearby. Those children born 
between the periods of epidemics are most susceptible to the disease; 
hence it is among these that the greatest morbidity occurs. 

DissEMINATION. Animal experimentation has conclusively dem- 
onstrated that the virus of poliomyelitis is discharged in the secre- 
tions of the nose, throat, and alimentary tract of patients suffering 
from the disease and in the secretions of the nose and throat of 
individuals in intimate contact with these patients. 

In 1911 Kling, Petterson, and Wernstedt first succeeded in 
inoculating monkeys with the virus obtained in washings from the 
nose, throat, and alimentary tract of subjects who had died of 
poliomyelitis. Since then the experiment has been many times 
successfully repeated with washings obtained from living patients 
and also from their attendants. Dr. Zingher and the authors 
obtained washings from the nose and throat of an abortive case 
two weeks after the incidence of the sickness. With these we pro- 
duced typical poliomyelitis in monkeys. In sections of the brain 
from one of these monkeys a few globoid bodies similar to those 
described by Flexner and Noguchi were found. A report of this 
work appeared in the Jour. 4m. Med. Assn. for January 3, 1911. 

Careful studies of epidemics in recent years have led to the con- 
clusion that the mode of transmission of the disease is by actual 
personal contact rather than through intermediary means such as 
dust, flies, and insects. The Stomoxys calcitrans seems now to 
have been quite eliminated as a factor in the dissemination of polio- 
myelitis, though at one time much importance was attached to the 
part which this insect was thought to play in epidemics. It is 
conceivable that the common house fly may act as a passive carrier, 
as it does in typhoid fever; but its disease-bearing potentialities are 
strictly limited to this passive role. 

Many important epidemiological studies have been made in 
recent years. One of the most interesting of these is that of Kling 
and Levaditi, who carefully investigated a small and definitely 
circumscribed epidemic occurring in 1911 on two little islands in 
the Bay of Stitboken, off the coast of Sweden. Because of the 
limited number of persons living on these islands, and the ease 
with which their movements could be followed, it was possible to 
trace clearly the probable transference of the virus from case to 
case. In this respect the report of this epidemic is unique. 

A careful study of recent epidemics also brings out the fact 
that while, not uncommonly, two or more children of one family 
may be attacked simultaneously by poliomyelitis, it much more 
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frequently happens that but one case will occur in a household 
consisting of several children of susceptible age, all of whom may 
have been equally exposed to the contagion. A similar phenomenon 
is seen in epidemic meningitis. It is only to be explained on the 
theory that those who escape possess a natural immunity to the 
virus of poliomyelitis. The number of susceptible children must 
also be proportionately small. We do not understand either the 
mechanism of this immunity or the reason for it. It has, however, 
been clearly demonstrated by means of the Schick test in the case 
of diphtheria infections, and analogy gives rational grounds for the 
belief that it also occurs in poliomyelitis. 

Flexner has shown that the virus of this disease retains its viru- 
lence when subjected to high summer temperatures, to drying, or 
to the action of weak chemicals which destroy ordinary bacteria. 
It possesses, therefore, considerable resistance, and this fact should 
be borne in mind with every case. Bright sunlight readily destroys 
the germ. 

To most of the laity, and to many physicians as well, poliomyelitis 
is known as a disease characterized by a frank, flaccid paralysis, 
its last stages being always mentally associated with the usual 
orthopedic brace. It may be well, therefore, to consider at this 
time those more atypical or abortive cases in which paralysis is 
transitory or entirely absent, because these, so usually unrecog- 
nized, are the most potentially dangerous. 

In his monograph on acute poliomyelitis, Wickman presents the 
following classification of its varieties which is self-explanatory. 

1. Spinal poliomyelitic form. 

2. Form resembling Landry’s paralysis. 
. The bulbar or pontine form. 
Encephalitic type. 
. Ataxic type. 
Polyneuritic type. 
Meningitic type. 

8. Abortive type. 

While this classification is quite comprehensive it is perhaps 
somewhat complex for clinical use, and a simpler classification is 
that of Peabody, Draper, and Dochez, which presents three groups, 
namely : 

1. Abortive types or non-paralytic (cases presenting no paralysis 
at any time). 

2. Cerebral group (embracing involvements of the upper motor 
neuron with resulting spastic paralysis). 

3. Bulbar spinal group (presenting lesions of the lower: motor 
neuron with flaccid paralysis). 

It is maintained by some authorities that poliomyelitis is a general 
infection and that svmptoms of its effects on the central nervous 
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system are entirely secondary in nature, when not absent altogether. 
It has even been suggested that paralytic cases may be in reality 
the atypical ones. Those holding this view would, in times of 
epidemics, diagnose as poliomyelitis cases presenting merely respira- 
tory or gastro-intestinal symptoms, particularly if a case of frank 
paralysis exists in the same family at the time. When we consider 
the prevalence of gastro-intestinal disturbances in children, more 
especially during the summer season, such a conclusion is hardly 
tenable, unless corroborated by characteristic findings in the spinal 
fluid. 

Personal experience inclines us to believe that these changes in 
the spinal fluid commonly accepted as diagnostic of poliomyelitis 
do not exist independently of some definite clinical manifestation of 
involvement of the central nervous system. It does not seem pos- 
sible that a disease accompanied by an inflammatory reaction in 
the central nervous system and meninges of sufficient severity to 
produce changes in the spinal fluid could fail at the same time to 
afford definite clinical evidences of nervous involvement. There- 
fore, in the past, we have made it a rule to consider the possibility of 
poliomyelitis, and to perform lumbar puncture only in those cases 
presenting symptoms referable to the nervous system, such as 
hyperesthesia, Koenig’s or the spinal sign, altered reflexes, stiffness 
of the neck, MacEwen’s sign, etc. In the absence of these signs 
and in the presence of a normal clear spinal fluid we have always 
definitely excluded poliomyelitis. 

When any of these signs are not present we have usually con- 
sidered a lumbar puncture unjustifiable. In the few cases where 
we have performed it the fluids have been normal. The present 
epidemic may afford the opportunity to throw additional light upon 
the question by means of lumbar puncture in cases without menin- 
geal symptoms, and also by means of animal inoculation. 

INCUBATION PERIOD. The incubation period of poliomyelitis has 
not been definitely determined. It is considered by Wickman to 
be from one to four days and by Miiller to be from five to ten days, 
averaging about a week. This corresponds to the incubation period 
of the disease as experimentally produced. Some observers, as 
Peabody, Draper, and Dochez, describe a true prodomal stage which 
they define as the period before the appearance of paralysis. As it 
is well known that many cases of poliomyelitis remain entirely free 
from all paralysis, it would seem unwise to date the incidence of 
the disease, even in the paralytic form, from the appearance of 
paralysis. We are, therefore, not justified in speaking of a true 
prodromal stage. There is, however, a type of onset described by 
Kling, Levaditi and others which we have also sometimes observed. 
In this the disease is ushered in by somewhat indefinite symptoms 
of an intestinal, coryzal, or anginal nature. A remission of from 
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one to several days then occurs, to be followed by return of all 
symptoms and, usually, by an accompanying paralysis. 

SyMpToMs OF Onset. The initial symptoms are much the same 
in all types of the disease and they may be quite as severe in the 
abortive as in the paralytic forms. While the onset may rarely be 
insidious, in the vast majority of cases it is very abrupt. Fever is 
probably the most constant, as well as usually the first, symptom. 
As a rule it is high and of comparatively short duration, falling by 
crisis or by lysis. Next to fever the most frequent symptom is a 
pronounced hyperesthesia or diffuse tenderness over the whole 
body. This is, perhaps, most marked in the legs and along the 
spine. There is also a decided drowsiness and the patient manifests 
great irritability when disturbed. Headache and vomiting are 
common. Constipation or diarrhea may be present, in our own 
experience, the former being more frequent. Retention of urine 
sometimes occurs, and this possibility should be constantly borne 
in mind. Convulsions, delirium, and spontaneous pains in the neck, 
back, joints, and limbs are other symptoms which may appear. 
Meningeal symptoms are very pronounced in a fairly large portion 
of cases. These are anteroposterior stiffness of the neck; Kernig’s 
sign or the spinal sign of Peabody, Draper, and Dochez; MacEwen’s 
sign, or change in the percussion note over the lateral ventricles due 
to distention with fluid. The reflexes may be exaggerated, but 
usually they are diminished or abolished. The pupillary reflex is, 
as a rule, retained. Following these symptoms paralysis may 
develop, most commonly appearing about the second day, though 
it may be delayed as late as the second week. 

I. ABORTIVE OR Non-Paratytic Type. In the cases of the 
abortive type the above-mentioned symptoms may subside quickly 
—that is within a few days—without any evidence of paralysis or 
even of any weakness; or the paralysis or weakness may be tran- 
sient only; or the condition may persist for two or three weeks, 
presenting a clinical picture which is most difficult to differentiate 
from tuberculous meningitis. But very often in these abortive 
cases all symptoms are much more indefinite than the above descrip- 
tion would indicate. Therefore in the presence of an epidemic an 
unexplained temperature, especially if accompanied by general 
hyperesthesia, is sufficiently suspicious to warrant a lumbar punc- 
ture. This procedure not only assists materially in making a diag- 
nosis, but practically always it markedly relieves the symptoms 
arising from meningeal irritation. 

II]. CEREBRAL Types (involving the upper motor neuron with 
spastic paralysis). Under this heading we may perhaps place those 
cases called polioencephalitic by Wickman. While, in our experi- 
ence, examples of involvement of the upper motor neuron have not 
been uncommon, we have seen no single case presenting a spastic 
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paralysis. In certain subjects with severe convulsions we have 
found the reflexes to be exaggerated, but evidences of spastic 
paralysis have been entirely wanting. 

We have also occasionally found cases, somewhat resembling 
tuberculous meningitis, of a protracted duration, and presenting 
unmistakable symptoms of cerebral involvement, such as drowsi- 
ness, irritability, etc. But in these cases the reflexes have been 
sometimes diminished or lost instead of being exaggerated, as would 
be expected with cerebral irritation. Though realizing the difficulty 
of accurately classifying them, we have been in the habit of calling 
these polioencephalitic. We believe the true cerebral type of polio- 
myelitis to be exceedingly rare. No cases have fallen within our 
personal experience. 

A very unusual manifestation of poliomyelitis is blindness. Our 
meningitis division has seen two such cases, one in the present 
epidemic. In the first case the vision was restored at the end of 
about three months. The second is a quite recent case and the 
blindness still persists. 

II. ButsposprnaL Tyre (with flaccid paralysis). Cases of this 
type are readily recognized. Therefore, they have long been con- 
sidered as classical examples of poliomyelitis, and descriptions of 
them are found even in our older text-books. Hence they call for 
but little discussion here. 

In the present epidemic a fairly large number of cases of this 
type have presented a rapidly ascending variety of paralysis, involv- 
ing the muscles of respiration and ending with death. Some of 
these, when seen late, after pulmonary edema has developed, have 
been diagnosed as bronchopneumonia. 

Examples of the bulbar type of paralysis, with difficulty in speak- 
ing and swallowing, are not uncommon in this epidemic. Some 
have, occasionally, been diagnosed as croup. Facial paralysis has 
also been quite common. As a rule it is not accompanied by the 
involvement of other muscles. 

DIFFERENTIAL DrAaGNosis. In the first twenty-four to forty- 
eight hours after its onset, poliomyelitis must be differentiated from 
the early stages of epidemic meningitis or mild purulent meningitis, 
and also from a meningism accompanying pneumonia or other 
infection. The clinical pictures presented by the above-mentioned 
diseases are quite similar, and it is in distinguishing between them 
that the examination of the spinal fluid affords us the most reliable 
information. 

When seen a week or more after the onset, cases of poliomyelitis, 
especially if presenting cerebral symptoms, must be distinguished 
from tuberculous meningitis. 

The procedure which we find to be our most reliable and valuable 
aid in the recognition of poliomyelitis is the examination of the 
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spinal fluid. In poliomyelitis this fluid is usually clear. Very rarely 
it may be slightly cloudy in the early stages. It often shows a good 
fibrin web formation. The reduction of Fehling’s solution is prompt. 
There is a slight or moderate increase of albumin and globulin and 
also of the cellular elements. As a rule, SO per cent. or more of the 
cells are mononuclears. In examining such fluids we have fre- 
quently observed the presence of large mononuclear cells which we 
believe to be in a measure characteristic of poliomyelitis. Those 
poliomyelitic fluids which are cloudy present a polymorphonu- 
cleosis which may run as high as 90 per cent., but which we usually 
find to be about 60 per cent. 

Two rare types of spinal fluids sometimes occur in poliomyelitis 
when the hemorrhagic process has been more than usually severe. 
The first of these is of the true hemorrhagic character, the red blood 
cells being evenly diffused throughout the field. When collected in 
successive tubes the specimens are all homogeneous, showing no 
change in the intensity of the hemorrhage. This serves to differen- 
tiate it from bloody fluids obtained by the accidental puncture 
of a vein. 

Evidence of an older hemorrhage occurs in the second of these 
rarer fluids, which, having a characteristic yellow color and coagu- 
lating spontaneously, illustrates the so-called syndrome of Froin. 
These fluids occur in other conditions, and are therefore not pathog- 
nomonic of poliomyelitis. 

In early cases of purulent meningitis the spinal fluid shows a 
varying degree of cloudiness, except in very rare instances, when it 
may be clear. A greater increase in albumin and globulin is usually 
found here than occurs in poliomyelitis, with a poorer reduction of 
Fehling’s solution. The cells in these fluids of purulent meningitis 
are 90 per cent. or more polymorphonuclears, and the etiological 
organism is always found except in the mildest cases. In certain 
mild cases of meningitis—probably of the epidemic variety—the 
meningococci may never be positively demonstrated in the fluid. 
In purulent meningitis due to other organisms these practically 
always appear later. In one instance only we have seen a clear 
fluid from an early case of epidemic meningitis of about eighteen 
hours’ standing. Although the cellular reaction was so slight the 
meningococcus was demonstrated to be present in the fluid by 
smear and culture. 

The fluid in meningism is increased in amount, but is practically 
normal in character. 

The fluid in tuberculous meningitis most nearly resembles that of 
poliomyelitis. It is practically always clear with a cellular increase 
consisting largely of mononuclears, though in very acute cases it 
may be distinctly cloudy with an excess of polymorphonuclears. 
The number of cells per cubic centimeter is usually greater than in 
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poliomyelitis; the increase in albumin and globulin is more marked, 
and the reduction of Fehling’s is not so good. 

In rare instances when clinical signs are confusing and when the 
results of the cellular examination and chemical analysis are inde- 
finite, and it is impossible to demonstrate the tubercle bacillus in the 
fluid, a positive diagnosis must wait upon the results of animal 
inoculation. 

A detailed study of the spinal fluids of poliomyelitis examined at 
the Research Laboratory of the Department was made by Dr. H. L. 
Abramson, of the meningitis division. This was published in the 
Am. Jour. Dis. Children, November, 1915. 

Another laboratory method of slight diagnostic value may be 
mentioned here, the so-called neutralization test. In this, serum 
from a suspected case in the stage of recovery is mixed with a known 
fatal dose of an active virus. These are incubated and later injected 
intracerebrally into monkeys. Failure of the disease to develop 
indicates that the virus has been neutralized. This test, however, 
does not furnish conclusive evidence of poliomyelitis, for sera from 
those known to have been free from a recent attack of the disease 
have sometimes successfully neutralized the poliomyelitic virus. 

An exhaustive study of the blood picture was made by Peabody, 
Draper, and Dochez. It was shown that there existed a varying 
increase in leukocytes and a polymorphonucleosis. This is char- 
acteristic of so many other diseases that it affords little aid in 
diagnosis. 

So far no specific treatment for poliomyelitis has been successfully 
developed. The intraspinal injection of the serum of convalescent 
patients has been tried, especially by Netter of Paris, but up to the 
present time no conclusive results have been obtained. In view of 
the rapidity with which the virus produces paralysis after the onset 
of symptoms, the possibility of a measure that will prevent its 
development seems too much to hope for. It has been suggested 
that the serum of convalescent patients may aid in the rapidity and 
extent of the recovery from the paralysis, though it would seem 
that after the very early stage the patient’s own antibodies would 
far outnumber those in the sera of cases of some months or years’ 


standing. It would seem, therefore, that the greatest hope of 


success in combating poliomyelitis lies perhaps in a prophylactic 
vaccination. Work is being done in this direction, and the present 
epidemic may be productive of results of value. 
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ON THE VALUE OF THE QUANTITATIVE ESTIMATION OF 
DISSOLVED ALBUMIN IN THE GASTRIC CONTENTS 
IN THE DIAGNOSIS OF CANCER OF THE 
STOMACH. ' 


? P| Sai ellin 
By Jutius FrRIEDENWALD, M.D., 
PROFESSOR OF GASTRO-ENTEROLOGY, UNIVERSITY OF MARYLAND SCHOOL OF MEDICINE 


AND COLLEGE OF PHYSICIANS AND SURGEONS, BALTIMORE, 


AND 


Ricuarp EF. Kierrer, M.D., 


RESIDENT PHYSICIAN, UNION PROTESTANT INFIRMARY, BALTIMORE, 


Wotrr and Junghans* were the first to report a special method 
for the estimation of the soluble albumin in the gastric extract 
which they claim of great value as an aid in the diagnosis of gastric 
cancer. More recently Smithies* has confirmed the value of this 
test. 

From a study of a large series of examinations, Smithies draws 
the following conclusions. 

1. When carefully performed and interpreted the Wolff-Junghans 
test for demonstration of dissolved albumin in gastric extracts 
was positive or suspicious in 80 per cent. of our series of gastric 
cancer. In this series it was a more constant finding in gastric 
extracts than were absent free HCl, the presence of lactic acid, 
and the glycyltryptophan test; it was rather more constant than 
tests for occult blood, and the demonstration of gastric motor 
inefficiency. It was not so constant in its manifestation as the 
demonstration of organisms of the Boas-Oppler group or the 
increase in the formal index. 

2. In extragastric malignancy, gastric syphilis, and nephritis 
the Wolff-Junghans test is inconstant. 

3. In the differentiation between the malignant and non-malig- 
nant achylias the Wolff-Junghans test when interpreted in connec- 
tion with other clinical and laboratory data is of considerable 
value. Positive reactions are rarely obtained in the achylias of 
primary anemia, simple achylia gastrica, and simple achylorhydrias 
when such are unassociated with gastric motor inefficiency. 

4. Simple gastric and duodenal ulcers, especially when accom- 
panied by pyloric stenosis or gastric atony, may give confusing 
responses to the Wolff-Junghans test. 

5. The presence of blood in the gastric extracts may be a factor 
in the production of certain atypical positive tests. 

1 Presented at the Meeting of the American Gastro-Enterological Association in 
Washington, May &, 1916 

2 Berl. klin. Wehnsch., May 29, 1911, and March 18, 1912; Med. Klinik, March 
24, 1912. 

" io Jour. Mep. Sc., May 1914, and Cancer of the Stomach, p. 245, 
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The increase in albumin is probably due to the presence in 
gastric cancer of an enzyme which is formed by the growth of the 
cancer cells, which is markedly proteolytic in action. On this 
account the aspirated test meals are very rich in soluble albumin 
in the malignant achylias, while in the benign achylias but small 
amounts are obtained. 

The test is carried out as follows: The gastric secretion is 
filtered and then diluted with distilled water, ;'y, s'y, ay, ¢hw, ahw, ‘ 
and yj}. The precipitating reagent utilized is as follows 

Phosphotungstic acid (pure), 3 c.c. 
Hydrochloric acid (concentrated), 10 c.c. 
Alcohol (96 per cent.), 200 c.c. 
Aquee dest. q. s. ad., 2000 c.e. 
Mix and keep in a glass bottle with rubber stopper in a cool 
’ place. One c.c. of this reagent is floated on the surface of the six 
dilutions of gastric juice already mentioned. A pearly white ring 
at the junction of the gastric juice with the reagent denotes a 
positive reaction. According to Wolff and Junghans, positive 
reactions occurring in dilutions of ;'y, sy, s\y are present under 
normal conditions, while when still present in dilutions of +}5, 5} 
and ;},, malignancy is indicated. 

In conducting the reaction it is quite important to test the gastric 
secretion immediately upon the withdrawal, for if it be allowed 
to stand aside for a short time, solutions of greater dilution than 
those noted are quite apt to produce a more intense reaction. 
Rehfuss, Bergeim and Hawk‘ have also pointed out by means of 
their method of fractional analyses the importance of giving test 
meals on a completely empty stomach, inasmuch as residues are 

| often present, which may produce exaggerated reactions. It is 
i also important, according to these investigators, to warn the 
j patient against the swallowing of salivary or bronchial secretion 
while the test meal is still present in the stomach, inasmuch as such 

substances are quite apt to occasion an excessive protein content. 

Smithies reported his observations with the Wolff-Junghans 
test in 215 cases of gastric cancer. In 141, or 65 per cent., the test 
was positive; in 29, or 13 per cent., it was suspicious. It is evident, 
therefore, that in 170, or 78 per cent., cases of cancer it was posi- 
tive or suspiciously positive; in 45, or 21 per cent., it was negative. 

The value of this test has also been demonstrated by Einstein,* 
Rolph,® Katznelson’ and others. Trallero® studied 80 cases accord- 
ing to this method, examining the stools and having roentgen-ray 
examinations made. He disregarded all contents containing blood. 
The highest albumin figures were observed in carcinoma, though 
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4 Jour. Am. Med. Assn., September 12, 1914. 

5 Med. Klinik, March 24, 1912. ® Med. Record, May 10, 1913. 
7 Russky Vrach. March 28, 1915. 

8’ Deutsch. med. Wehnschr., July 9, 1914. 








Sa. 








FRIEDENWALD, KIEFFER: CANCER OF THE STOMACH 323 


in certain instances normal amounts were noted. In certain cases 
of chronic gastritis large quantities of albumin were observed. 
Trallero believes that there may be a contamination with saliva, 
which he has found to produce amounts of albumin ranging from 
160 to 320, and which seems to vitiate the conclusions of others 
and rob the test of much of its value. 

Our experience with the Wolff-Junghans reaction extends over a 
series of 173 cases. The method of carrying out the test was prac- 
tised according to the plan already described. A positive reaction 
was only noted when the reaction was still present in dilutions of 
sy OF yoo and suspicious in dilutions of ;}y- 

Of the 173 cases 67 were benign achylias and 106 cases of gastric 
cancer. Of the 67 benign achylias 9, or 13.5 per cent., gave positive 
or suspicious reactions, while 58, or 86.5 per cent., gave negative 
reactions. Of the 106 cases of undoubted cancer of the stomach, 
SY, or 83.9 per cent., gave positive or suspicious reactions, and 11, 
or 16.1 per cent., gave negative results. Our experience corre- 
sponds with that of other observers in that this test is of little or 
no value in the presence of free HCI in the gastric contents. All 
cases of cancer containing free HCl have therefore been excluded 
from this series. 

Inasmuch as the presence of blood interferes with the test, gastric 
secretions containing this substance were likewise discarded. Of 
the 89 cases in which positive reactions were obtained, 18 were 
‘arly cases; reaction was positive in 13, or 72.2 per cent.; while 
the remaining 5 did not present this reaction until later in the 
course of the disease. 

It is of interest to note the occurrence of this reaction in com- 
parison with other findings. Of the 106 cases of gastric cancer, 
89, or 83.9 per cent., gave positive reactions. In all of these cases 
free HCl was absent, lactic acid was present in 70, or 78.6 per 
cent. Oppler-Boas bacilli were observed in 68, or 76.4 per cent., 
occult blood in the stools in 78, or 87.6 per cent.; dilatation of the 
stomach with retention occurred in 38, or 42.6 per cent. 

In a consecutive series of 130 cases of cancer of the stomach 
in which 115, or 88 per cent., presented an absence of free HC] 
the Wolff-Junghans reaction was present in 95, or 82 per cent. 

The test was made in 6 cases of cancer in other abdominal organs | 
in which the stomach was not involved; of these the pancreas was 
affected in 3 instances, the bowel in 2 instances, and the liver in 1. 
All of these cases presented an absence of free HCl. Of these, 3, 
or 50 per cent., gave negative reactions, 2, or 33 per cent., suspicious, 
and 1, or 17 per cent., a positive reaction. 

An examination of 8 cases of peptic ulcer was made as to the 
amount of soluble albumin. In all of these cases there was an 
absence of free HCI. In 2, or 25 per cent., the reaction was positive, 
in 1, or 12 per cent., suspicious, while in 5, or 62 per cent., it was 
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negative. In the 2 positive cases pyloric stenosis with dilatation 
was present. In 14 cases of chronic gastritis the reaction was 
positive in 1, or 7 per cent., suspicious in 1, or 7 per cent., and 
negative in 12, or 85 per cent. 

In 45 cases of simple achylias the reaction was positive in 2, 
or 4 per cent., suspicious in 2, or 4 per cent., and negative in 41, or 
91 per cent. 

Five cases of gastric carcinoma were studied according to the 
fractional method of Rehfuss, Bergeim, and Hawk with special 
reference to the Wolff-Junghans reaction for soluble albumin. The 
results of these cases were compared with those of 5 cases of simple 
achylias similarly examined. 

The conclusions arrived at agree with those of the above-named 
authors, namely, that in simple achylias the gastric secretion shows 
a moderate amount of soluble albumin during the entire period 
of digestion, the protein curve remaining low and conforming in 
a marked degree with the acid curve, while, on the other hand, 
in carcinoma the protein curve diverges quickly from the acid 
curve, considerable amounts of albumin being usually present 
within three-quarters of an hour, the quantities being markedly 
increased to positive reactions within an hour to an hour and a 
half. 

From a careful study of our own cases, together with the cases 
of others, we feel that we are justified in concluding that the Wolff- 
Junghans test is of great value as an aid in the diagnosis of certain 
forms of gastric carcinoma, and when taken in conjunction with 
the other signs of the disease may be of the greatest diagnostic 
help. The test is, however, only useful in the diagnosis of the 
disease, when there is an absence of free hydrochloric acid in the 
gastric contents, and then only when the question of even traces 
of blood can be eliminated, and in the absence of all retained food 
residue or of swallowed saliva or sputum. 

The test has its greatest significance in the diagnosis between 
simple and malignant achylias. Positive reactions are rarely 
observed in simple achylias, while they are frequent in cancer. 

In fractional analyses in simple achylias the acid and protein 
curves followed each other closely, while in malignant conditions 
there is a marked divergence between the protein and acid curve. 

Positive reactions occurring under normal conditions, or in simple 
achylia gastrica appear, in dilutions of ;'5, s'y, s'7, while when still 
present in dilutions of ;}», sh», goo there is marked evidence 
toward malignancy. 

The test is positive in at least 83 per cent. of gastric cancers, 
presenting an absence of free HCI] and in 72 per cent. of early cases. 
It occurs almost as frequently as the absence of free HCI in this 
disease (89 per cent. absence of free HCI to 82 per cent. positive 
Wolff-Junghans reactions). It is more frequent than the presence 
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of lactic acid (presence of lactic acid, 78 per cent. positive Wolff- 
Junghans test 83 per cent.), or the Oppler-Boas bacilli (presence of 
Oppler-Boas bacilli, 76 per cent. positive Wolff-Junghans test, 83 
per cent.). 

A positive reaction rarely occurs in malignant growths in the 
abdomen not involving the stomach; in gastric ulcer, except in 
cases associated with stenosis and dilatation or in chronic gastritis 
or simple achylias. While the test is of value as an aid in the 
diagnosis of gastric carcinoma, it is only then of significance when 
taken in connection with the other signs of the disease, and thus 
is an additional means of aiding in the detection of a disease fre- 
quently most difficult of diagnosis. 


THE PHARMACOLOGY OF EMETIN. 


By Emit J. Peturwi1, M.D., 
AND 


GEORGE B. Watuace, M.D., 


NEW YORK. 


(From the Department of Pharmacology, University and Bellevue Hospital 
Medical College.) 


In recent years a considerable amount of interest has been 
attached to the alkaloid emetin. This has been due in the first 
place to the striking results obtained with it in the treatment of 
amebic dysentery, and secondly to its present wide-spread use in 
pyorrhea alveolaris. In connection with its use in dysentery it is 
interesting to note in the fifth edition of Cushny’s Pharmacology, 
1910, that while ipecacuanha is accepted as being almost a specific, 
doubt is cast on the part played by emetin, and in fact, mention 
is made of a “ de-emetinized”’ ipecac said to act equally well. Meyer 
and Gottlieb in their Experimental Pharmacology, second edition, 
1911, state that the effective factor is the tannic acid contained in 
ipecac. The careful work of Rogers,' however, has established , 
definitely that the curative effects of ipecac are due entirely to the 
emetin it contains, and that emetin may rightfully be classed as a 
specific for the amebic type of dysentery. 

The use of emetin in pyorrhea alveolaris is of much more recent 
origin and is due especially to the work of Bass and Johns,? who have 

! British Med. Jour., 1912, No. 1, 1424; 1912, No. 2, p. 405; Dysenteries, Oxford 
University Press, 1913. 

* New Orleans Med. and Surg. Jour., 1914, Ixvii, 456; Jour. Am. Med. Assn., 


1915, lxiv, 553; Alveolodental Pyorrhea, Philadelphia andLondon, Saunders Co., 
1915. 





eee 








326 PELLINI, WALLACE: THE PHARMACOLOGY OF EMETIN 


assumed that the Entamoeba buccalis is an important factor in 
this disease, and is affected by emetin in the same specific manner 
as the Amoeba histolytica. Following their publications and those 
of Smith and Barrett* and others, emetin has achieved a new prom- 
inence, and has become very extensively employed in the treat- 
ment of pyorrheal infections. In this at-present popular use of the 
drug, scant attention is paid to other and deleterious actions it 
may possess, and it is not at all improbable in view of the some- 
what unusual toxic effects it may induce in animals, that consider- 
able damage has already been done through injudicious dosage or 
too long-continued administration. For this reason it seems 
desirable to examine into the pharmacology of emetin, to confirm 
observations already brought out by experimental means, and to 
add such additional facts as may seem of importance. 

The literature on the pharmacology and clinical effects of emetin 
is fairly extensive, but contains comparatively few publications 
based on careful experimental work. In the earlier work the prepar- 
ation used was not pure emetin, but a mixture of emetin and ceph- 
aelin. The two alkaloids are closely related chemically, however, 
and their actions in general are the same, the chief differences 
being that cephaelin is more irritant locally, more apt to damage 
the kidney, and less toxic to the heart. This has been made clear 
by the work of Lowin,‘ who obtained the two alkaloids in pure 
form. His experimental results with pure emetin differ in no 
appreciable degree from those of earlier investigators, notably 
Podwyssotzki,' so that it is safe to assume that the latter made use 
of a mixture in which the emetin action was the predominant one. 

The main toxic effects of emetin, as shown by practically all of 
the earlier workers, are exercised on the gastro-intestinal tract 
and on the heart. Magendie and Pelletier,’ in 1817, demonstrated 
that the emetic action of ipecac was due to its alkaloid content, 
and further that the alkaloid, regardless of whether given by mouth 
or injection, produced a definite inflammatory reaction along the 
mucous membrane of the alimentary tract. Duckworth,’ in 1871, 
found that toxic doses caused a cardiac paralysis which came on 
suddenly and quickly caused death of the animal. Doses not large 
enough to induce cardiac paralysis, produced no changes in the 
circulation. Other investigators have elaborated on these actions 
and have added further ones. 

The local irritant action of emetin has been long recognized. 
Duckworth mentions that apothecaries in pulverizing ipecac root 
are very apt to have marked irritation of the conjuctiva and nasal 


3 Jour. Amer. Med. Assn., 1914, lLxiii, 1746; Dental Cosmos, 1914, lvi, 948. 
4 Arch. Internat. de Pharmacod., 1902, xi, 9. 

5 Arch. f. exper. Path. u. Pharmakol., 1879, xi, 231. 

§ Jour. de Pharmacie, 1817, iii (quoted by Podwyssotzki). 

7St. Bartholomew’s Hosp. Reports, 1869, v, 1218; and 1871, vii, 91. 
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mucous membrane. Lowin found that a 1 to 500 solution of emetin 
applied to the conjunctival sac produced a violent irritation. He 
states, however, that an irritation of subcutaneous tissues following 
injection does not occur, and concludes from his experiments that 
emetin is a specific irritant to mucous membranes. The emesis pro- 
duced by emetin has been generally considered as an expression of 
the irritation of the gastric mucous membrane. Subcutaneous injec- 
tion, it is true, causes emesis, but the dose necessary is not smaller 
than that given by oral administration, nor is the time required 
for vomiting to occur noticeably shorter. Foulkrod* claims to have 
found emetin in the stomach after subcutaneous injections, and looks 
on this as additional evidence of the peripheral action in emetin 
emesis. Hatcher and Eggleston,’ on the other hand, have recently 
reported experiments in which emetin caused definite vomiting 
movements and symptoms of nausea in animals whose stomachs 
had been completely removed. They conclude, therefore, that the 
emetic action is due in great part, if not entirely, to action on the 
vomiting centre. 

The changes induced in the intestinal tract, which come in from 
18 to 24 hours after administration of emetin, may be summarized 
as follows: The mucosa of the small intestine and, to a less extent, 
that of the large intestine may be only slightly injected, with a 
catarrhal swelling, or the whole surface may be of a dark red color, 
and covered with a dry mucopurulent secretion. Sometimes the 
general reddening is absent and there are seen hyperemic areas 
covered with a yellowish exudation. Numerous sharp walled round 
ulcers are occasionly seen. 

On the circulation, the paralyzing effect of emetin on the heart 
muscle, described by Duckworth, has been confirmed by later 
workers. Podwyssotzki'® has shown in the frog’s heart that an 
irregularity of rhythm develops early, both auricle and ventricle 
beating more slowly, but the ventricular slowing being more marked 
than the auricular. The auricle may contract twice to a single 
ventricular contraction, but soon the difference becomes greater, 
and the auricle may have many contractions to one of the ventricle. 
Eventually both auricle and ventricle stop in diastole, and are no 
longer able to respond to stimulation. In mammals, moderate 
doses caused a sharp fall in blood-pressure, with a quick recovery. 
With fatal doses the blood-pressure sinks to zero in a few seconds * 
with an accompanying stoppage of the heart. 

The action on the central nervous system has also been carefully 
examined by Podwyssotzki. In the frog, there is a general paraly- 
sis coming on in from 3 to 1} hours. This begins with a depression 
of voluntary movements, with no changes in reflex activity. Later 


8 Phila. Med. Times, 1878, viii, 554. 
* Jour. Pharmacol. and Exper. Therap., 1915, vii, 233. 
1 Loc. cit. 
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the reflexes disappear, while the voluntary muscle and motor 
nerves remain unaffected. According to this work, therefore, the 
drug produces a slowly descending central paralysis. Podwyssotzki 
was unable to detect a toxic effect on either voluntary muscle or 
motor nerve, although Kobert" later found that if the dose be 
large, a definite impairment of muscular function occurs. 

The action on the respiratory tract is one of especial interest, 
since ipecac has been so largely used as an expectorant and also to 
check pulmonary hemorrhage. Magendie and Pelletier found in 
animals killed by emetin an inflammatory condition of the lungs. 
Duckworth found the lungs hemorrhagic and edematous, and the 
bronchi strongly injected. Podwyssotzki also found edema and 
marked irritation, but not in all of his experiments, and states 
that the pulmonary action is not a constant one. In a study on a 
series of patients with pulmonary disease given emetin, Zepf'? was 
unable to observe any increase in amount or fluidity of bronchial 
expectoration. In two of the cases hemoptysis developed. This 
latter result together with the liability to cause vomiting brought 
Zepf to the conclusion that emetin is actually contra-indicated in 
pulmonary hemorrhage. 

Of other organs acted on, the kidney undergoes some damage 
according to Foulkrod, who found albuminuria in animals given 
emetin. Zepf also found small amounts of albumin in most of the 
cases referred to above. No account is given of changes in the liver 
except a statement by Foulkrod that the sugar content is less than 
normal. 

The changes in metabolism under emetin, have been studied by 
Meyer and Williams." They found that emetin brings about a 


‘decrease in the carbon dioxide content of the blood, the oxygen con- 


tent remaining unchanged. This effect, which is considered as one 
due to acidosis, they believe to result from an inhibition of cellular 
oxidation processes. 

There remains the question of excretion of emetin. Some of the 
earlier experimenters state that the drug can be detected in the 
stomach after subcutaneous injection. Foulkrod states that it is 
excreted unchanged in part through the kidney, in part through the 
mucous membrane of the stomach and intestine. The methods 
used, however, are such as to invalidate these findings. Podwys- 
sotzki and also Lowin were unable to detect the drug in any of the 
excretions. 

In our own experiments, we have first noted the cause 
of death in emetin poisoning.’ There are three types of this, 


1 Therap. Monatsh., 1902, xvi, 387. 

12 Arch. internat. de Pharmacod., 1904, xii, 345. 

13 Arch. f. exper. Path. u. Pharmakol., 1881, xiii, 70. 

14 The emetin used in these experiments was obtained from Hoffmann-La Roche 
Chemical Works, Inc., who guaranteed its purity. 
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dependent on the dose and manner of administration. Death occurs 
most promptly following intravenous administration and is due to 
cardiac paralysis. If a sufficiently large dose be given by subcutane- 
ous injection (in cats 0.15 gm. per kilogram weight) death occurs 
usually in about 4 hours, and is due to respiratory failure. The 
heart is also affected and this is a contributory factor. With smaller 
doses death occurs in from 18 to 36 hours, and is due primarily to 
gastro-intestinal changes. 

It is only in the last type of poisoning, that is, where death does 
not occur until after 18 hours, that definite postmortem changes 
are found. 

With large doses of emetin, the chief site of lesion is the gastro- 
intestinal tract. The mucosa is highly injected and hemorrhagic, 
and is covered with bile-stained secretion. There may also be 
seen small areas of ulcerations. This condition is evident along the 
entire gastro-intestinal tract. 

It is only with large doses that changes other than congestion 
may be seen in the liver and these consist only of a few scattered 
areas of focal necrosis. The lungs usually appear emphysematous 
and anemic with a slight amount of edema. The bronchi are 
hyperemic. The heart, kidneys, and other organs show evidences 
of congestion only. 

If smaller doses are given so that the animal may survive for 3 
or 4 days, the reactions are not so marked and have a tendency for 
selective location. In these cases the mucosa of the stomach is 
rarely affected. ‘The duodenum and the upper part of the jejunum 
show the characteristic changes, which diminish in intensity down- 
ward, the lower part of the small intestine often appearing normal. 
The cecum and large intestine take on the hemorrhagic appearance 
that is seen in the upper part of the tract. 

From the changes induced in the gastro-intestinal tract, it is 
safe to assume even in the absence of chemical tests, that emetin 
is excreted in greatest amounts by the stomach and intestines. It 
would seem also that the excretion is chiefly through the upper 
part of the small intestine, since with smaller doses this is the part 
most strongly affected. In respect to this excretion, emetin may be 
classed with colchicin, diphtheria toxin, the heavy metals and many 
other drugs” which produce similar gastro-intestinal changes. , 

In studying the effects of emetin on the circulation we determined 
first those which were shown by blood-pressure variations. In a 
medium sized anesthetized dog, the intravenous injection of 0.01 
gm. of emetin hydrochloride causes a very temporary and hardly 
noticeable rise in blood-pressure which is followed by a sharp fall. 
The pressure then rather quickly rises to the normal level or to a 
point slightly above normal. The fall in pressure, which is the char- 





18 Heubner, Arch. f. exper. Path. u. Pharmakol., 1907, lvi, 370. 
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acteristic change, averages about 40 mm. Hg. when the initial pres- 
sure is about 150 mm. Hg., that is, the fall is approximately 25 per 
cent. The whole cycle of change takes place in from 2 to 24 minutes 
as a rule (Fig. 1). Some exceptions to these statements may be 
noted in that the fall in pressure may not be as marked, the recovery 
less rapid, and the subsequent rise above normal more prolonged. 

With larger doses, up to 0.04 gm., the blood-pressure changes are 
similar but the fall is more marked. It is not, however, definitely 
proportional to the dose. After the initial injection subsequent 
ones of the same amount produce successively increasing effects, 
that is, both the actual and percental fall becomes greater. In some 





Fig. 1.—Carotid blood-pressure in a dog, showing the fall and recovery following an 
intravenous injection of 10 mgs. emetin hydrochloride. 


instances after 0.04 gm., and as a rule after doses above this, recovery 
fails to occur after the drop in pressure. The pressure continues to 
fall gradually until the zero line is reached when death occurs. 
With the low pressure the heart rate is markedly decreased. 

Volumetric changes in different organs have been studied in rela- 
tionship to the blood-pressure changes described. The volume of 
the kidney, loop of intestine, and the leg decreases simultaneously 
with the fall in pressure (Fig. 2). It follows, therefore, that the fall 
in blood-pressure is not due to a dilatation of bloodvessels, but 
must be ascribed entirely to a cardiac weakness. This is what 
the earlier workers on emetin have assumed. 

In studying more directly the effect of the drug on the heart we 
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have confirmed the results obtained by Podwyssotzki and Lowin in 
the frog’s heart. The application of a few drops of a 1 per cent. 
emetin solution to an exposed frog’s heart induces a typical picture 
of heart block. There is first noted a progressive slowing in the rate 





° 

Fic. 2.—Record of respiratory movements (upper), intestinal volume (middle), 
and carotid blood-pressure (lower) in dog. Time marker registers three second 
intervals. At A, 20 mgs. emetin hydrochloride was injected intravenously. Coin- 
cident with the fall in pressure the intestinal volume lessens while the respiratory 
movements become increased. 


of contraction of both auricle and ventricle. Later an occasional 
dropping out of a ventricular beat occurs, and then a complete 


dissociation, the auricular-ventricular rhythm being 2 to 1, then 3 
to 1, 5 to 1, ete. Finally the ventricle contractions stop, the 
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auricle beating for a considerable time longer. The turtle’s heart 
behaves in a similar manner (Fig. 3). 

The record of the contractions of the mammalian heart, taken 
with a Cushny myocardiograph, fails to show a dissociation of auri- 
cle and ventricle. In the dog, following an intravenous injection of 
0.04 gm., the auricle shows a marked weakening in contraction, the 
ventricle a lessened contraction and an increased relaxation as well 
(Fig. 4). These changes occur synchronously with the fall in blood- 
pressure, and the decrease in volume of organs tested. With larger 
doses the effect is intensified, and the heart contractions cease. The 
auricular contractions stop some time before those of the ventricle. 

The cardiac weakening and fall in blood-pressure are not influ- 
enced by either cutting the vagi or administration of atropin. The 
action, therefore, is on the heart muscle and not on the vagus. An 
improvement oceurs after both epinephrin and strophanthin, but 





Fic. 8.—Record of contractions of turtle’s heart perfused with Locke's solution, 
to which emetin hydrochloride has been added. The upper record shows auricular 
contractions, the lower, ventricular. Time marker registers one-second intervals. 
The auricular-ventricular rhythm is 4 to 1. 


this is temporary, and delays only for a short time the complete 
cardiac paralysis. The myocardiographic tracing is identical with 
that obtained with chloroform or other cardiac depressants." 

We have repeated and confirmed the work of others on the action 
on the central nervous system. In the frog the action is that of a 
slowly descending paralysis. At atime when this is complete, with 
abolition of all reflex activity, both motor nerve and muscle respond 
to stimulation in a normal manner. The injection of a dose of 0.005 
gm. of emetin into the dorsal lymph sac, which is sufficient to pro- 
duce these effects, brings on a cardiac paralysis in the frog which 
becomes complete before the central nervous paralysis. 


16 We have noted a fact here worth calling attention to. In one experiment, in 
which the heart was still in fairly good condition, the injection of epinephrin pro- 
duced a sudden complete paralysis. We have seen a similar effect in a heart 
weakened by chloral. Epinephrin, in other words, by causing a great rise in blood 
pressure may overwhelm a weakened heart. 
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In mammals, cats and dogs, there is evidence of some cerebral 
depression as is shown by the greater quiet of the animal. The 


Fie. 4.—Record of kidney volume, auricular contractions, ventricular contractions, 
and carotid blood-pressure in dog. In the cardiac tracing the upstroke is diastolic, 
the down stroke systolic. At X,40 mgs. emetin hydrochloride injected intravenously. 


doses which induce this, however, cause nausea or vomiting, and 
the depression may be looked on as an accompaniment of these 
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effects. Only with doses which approach lethal ones, does the 
depression become marked and out of proportion to the emetic 
effect. 

In connection with the action on the central nervous system 
the effect on respiration is of interest. According to Kunkel!’ the 
respiration is effected before cardiac weakness develops, and respir- 
atory stoppage occurs before cardiac paralysis. This statement 
should be modified somewhat. With subcutaneous injections 
respiration stops before the heart. The latter shows depression 
early, however, and when the respirations stop the blood-pressure 
is very considerably lowered and the heart contractions weakened. 
Artificial respiration at this stage fails to bring about a circulatory 
recovery, although the circulation may continue, at a low level, 
for a considerable time. With intravenous injections, coincident 
with the fall in blood-pressure, the respiratory movements increase 
in rate or volume (Fig. 2) and continue for some time after the 
heart has stopped beating and the blood-pressure fallen to zero. 
The respiratory changes in this instance may be considered as 
dependent on circulatory failure. 

In short experiments emetin has little influence on the kidney as 
far as diuresis is concerned. During the fall in blood-pressure a 
diminution or stoppage in urine flow occurs, as would naturally be 
expected. Otherwise no changes are noticed. In dogs given daily 
injections ‘of emetin the amount of urine passed increases on each 
succeeding day and may finally reach two or three times the normal 
output. The urine contains small quantities of albumin, but gives 
no evidence of severe damage to the kidney. The effect on urine 
output is such as may occur from any mild irritation, and post- 
mortem examination of the kidney shows that this is the only 
morphological change usually seen. 

A few experiments have been made on the uterus. The uteri of 
virgin guinea-pigs and of those in early pregnancy were used, being 
suspended in an oxygenated Locke solution, according to the method 
of Dale."® On adding emetin to the fluid no change in uterine move- 
ment was obtained excepting a slight increase in tonicity, as evi- 
denced by a shortening of the muscle. The effect is quite distinct 
from that obtained by adding such drugs as ergot or pituitary 
extract. 

The only study of metabolism in animals given emetin is that 
made by Meyer and Williams. We have carried this work further 
in so far as nitrogen metabolism is concerned. The experiments 
were carried out on fasting dogs, and the urine collected in 24-hour 
periods. The total nitrogen was estimated by the Kjehldal method, 
the urea and ammonia by the Van Slyke and Folin methods respec- 
tively. There is seen an increase in the total nitrogen, urea nitrogen, 


17 Handbuch der Toxikol., 1901, p. 843. 
18 Dale and Laidlaw, Jour. Pharmacol. and Exper. Therap., 1912, iv, 75. 
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and ammonia nitrogen following the emetin administration (see 
Table). This increase in nitrogenous metabolism is in accord with 


DOG No. XVI. 


Urine in Total 
Day. 24 hrs. Sp. Gr. — Urea ‘* N.” Na * N.” 

C.c. Gm. Gm. Gm. 
Oct. 27 120 1.040 3.59 2.42 0.210 
Oct. 28 70 1.062 3.36 1.17 0.140 
Oct. 29 my eae 59 1.060 2.89 1.94 0.165 

11.30 a.m. Injected 2.5 c.c. emetin (1 per cent. solution). 
Oct. 30 80 1.070 3.87 2.82 0.222 
10.15 a.m. Injected 2.5 c.c. emetin. 
Oct. 31 120 1.065 5.25 4.30 0.319 
Nov. 1 155 1.052 5.05 4.24 0.293 
Nov. 2 150 1.034 3.95 3.65 0.277 
11.00 a.m. Injected 2.5 c.c. emetin. 
Nov. 3 315 1.030 5.64 3.21 0.389 
DOG Now. XVII. 
Nov. 9 60 1.060 3.06 2.37 0.217 
Nov. 10 65 1.050 3.30 2.71 0.143 
Nov. 11 , 65 1.050 3.43 2.68 0.448 
Nov. 12 65 1.050 3.05 2.69 0.126 
Nov. 13 ; 75 1.060 3.28 2.87 0.105 
Injected 3 c.c. emetin (1 per cent. solution). 

Nov. 14 100 1.070 4.70 4.42 0.140 

Injected 3 c.c. emetin solution. 
Nov. 15 , 175 6.16 5.49 0.299 


the results of Meyer and Williams. Similar changes are induced 
by arsenic, phosphorous, potassium cyanide, and other poisons and 
are commonly explained as results of interference with intracellular 
metabolism with an accompanying acidosis. 

Finally in an attempt to explain the former wide-spread use of 
emetin in checking hemorrhage, we have determined, by means of 
Wright’s coagulometer, whether the coagulability of the blood is 
influenced by the drug. The subcutaneous injection of a good sized 
dose of emetin into a cat fails to affect the coagulation time to any 
appreciable degree. Since then there is no action on the lungs, 
blood, bloodvessels, or uterus, which would account for a hemos- 
tatic effect, we are forced to assume that such an effect, if present, 
is due to the general relaxation which is an accompaniment to the 
action of emetics given in too small doses to induce vomiting. As 
a matter of fact we have noticed a fluidity of the blood on autopsy. 

We have not attempted to study the action of emetin on the 
ameba. Its specificity in this connection seems no longer open 
to question. Vedder” had shown, conclusively, that emetin is 
strongly amebacidal to all forms of non-pathogenic ameba in the 
dilution of 1 to 100,000. Rogers*® demonstrated that an equal toxicity 


19 Vedder, Bull. Manila Med. Soc., 1911, iii, 48; Jour. Am. Med. Assn., 1914, 
Ixii, 501. 
*© Rogers, loc, cit, 











336 BRAASCH, MANN: MEDIA EMPLOYED IN PYELOGRAPHY 


is shown against pathogenic forms. Weaker solutions while not 
so strongly amebacidal, exercise a definitely deleterious action on 
the parasite. To obtain a 1 to 100,000 solution in the blood it would 
be necessary to have about 0.05 gm. of emetin in the circulation at 
one time. As the dose given is generally smaller than this, and it is 
not completely taken up into the blood stream from the point of 
injection for some hours, it is evident that the dilution is consider- 
ably greater than this figure. It seems safe to assume, however, 
that emetin is excreted along the whole alimentary tract. In this 
case its longer stay in the excretory tissues, or the greater concentra- 
tion in which it may exist during excretion, would account for a 
sufficiently strong amebacidal action. 

Contrary to the statement of Lowin we have found, on patients, 
that emetin usually produces a definite local irritation after a sub- 
cutaneous or intramuscular injection. There is some redness, pain, 
swelling and occasionally edema in the part, most marked for the 
first two or three days, and gradually subsiding in about a week. 
If applied to mucous membranes there appear small pin-head- 
sized vesicles which rupture, leaving small ulcers. These, however, 
rapidly disappear. These effects are undoubtedly well known to 
all who have been using emetin in the treatment of pyorrhea 
alveolaris. 

SumMARY. From our experiments we wish to emphasize the 
following points: 

1. Emetin depresses and may eventually paralyze the heart. 

2. It is a powerful gastro-intestinal irritant whether given by 
mouth or subcutaneous injection. 

3. It causes a definite derangement of metabolism, characterized 
by an increase in nitrogen loss and an acidosis. 

4. While in normal individuals given moderate doses, these actions 
may not be of importance, in pathological states of the circulation, 
intestinal tract, or metabolism, they may be a very definite source 
of danger. 


EFFECTS OF RETENTION IN THE KIDNEY OF MEDIA 
EMPLOYED IN PYELOGRAPHY. 


By WiiuraMm F. Braascu, M.D., 
AND 
Frank G. Mann, M.D., 


MAYO CLINIC, ROCHESTER, MINNESOTA. 


Wirn the recognition of the diagnostic value of pyelography 
came the realization that the method was not without danger to 
the patient. Deaths were reported by various observers, which 
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were evidently the direct result of pyelography. Animal experi- 
mentation demonstrated that death might follow the introduction 
of colloidal silver solution into the renal pelvis with overdistention. 
The introduction of the medium by means of gravity so as to 
obviate the danger of overdistention reduced the possibility of 
renal injury to a great degree. 

In 1913 one of us! reported several cases of hydronephrosis 
removed at operation in which necrosis of the renal cortex was 
evident, although the pelvis had not been overdistended. It was 
believed that secondary retention of colloidal silver in the renal 
pelvis without overdistention could cause necrosis in the renal 
parenchyma. This observation was later corroborated by Kroto- 
szyner? and by Keyes and Mohan,’ who reported similar clinical 
observations. Keyes and Mohan further demonstrated the 
process conclusively by injecting a small amount of colloidal silver 
into the renal pelvis of dogs and then ligating the ureter. The 
kidneys removed later showed numerous areas of cortical necrosis 
as the result of the retention of the colloidal silver. From a his- 
tological study of the areas of resulting necrosis it was evident that 
the minute particles of metallic silver deposited in the parenchyma 
were the underlying cause of the necrosis. 

The avenues of introduction of the metallic deposits have not 
been definitely determined. It has been argued that the silver 
deposits found in the tubules reached the glomeruli primarily by 
means of lymphatic and vascular absorption, and were later secreted 
into the tubules. The histological evidence advanced in support 
of this theory is hardly conclusive. It would seem logical to hold 
that when the natural drainage of the renal pelvis is occluded, 
peristaltic contraction may force the pelvic contents into the tubules. 
Microscopic examination of any of the different solutions of col- 
loidal silver employed in pyelography will show the presence of 
undissolved particles of metallic silver; a perfect solution is hardly 
possible, a fine suspension being the medium employed. The 
silver deposited in the renal substance acts like any other foreign 
body in that it causes suppuration and necrosis of the adjacent 
tissue. With multiple deposits of metallic silver with adjacent 
foci of infection the resulting condition is practically that of an 
acute septic nephritis. As might be expected, clinical symptoms 
and resulting fatality are identical with acute septic nephritis. 
Necessarily, the indications for surgical treatment are similar in 
both conditions. Nephrectomy is indicated if the patient has a 


1 Braasch, W. F.: Recent Progress in Ureteropyelography. Jour. Michigan Med. 
Soc., 1913, xii, 189-190. 

? Krotoszyner: Untoward Results of Pyelography. Surg., Gynec. and Obst., 
1914, xix, 522-527. 

3 Keyes, E. L., and Mohan, H.: The Damage Done by Pyelography. Am. Jour. 
Meo. Sc., 1915, exlix, 30-41. 
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persistent high temperature and evidence of severe intoxication, 
which usually marks this condition following pyelography. That 
such a complication will occur in a comparatively small percentage 
of cases of hydronephrosis following pyelography made with proper 
technical precaution is evidenced by the fact that in more than 
5000 cases at the Mayo Clinic in which pyelography was employed, 
marked focal necrosis was found in but eight cases. In all of these 
the kidney was found to be actively secreting, although the drainage 
was temporarily interfered with. Less reaction followed when the 
substance of the kidney was largely destroyed. No deaths occurred 
which could be attributed directly to pyelography. However, the 
element of danger which is present in spite of every precaution 
would necessarily restrict its employment. 

To prevent pyelography from falling into disuse as a method of 
diagnosis because of the possible danger involved in its employ- 
ment, various forms of silver have been tried. Among the different 
media suggested, silver iodide in emulsion‘ and silver iodide in sus- 
pension® have been found less harmful in their effect. Although the 
frequency of focal necrosis was thus unquestionably diminished, 
nevertheless it was not entirely eliminated. Two severe cases of 
focal necrosis following the retention of silver iodide injected into a 
hydronephrosis came under our observation. Moreover, the silver 
iodide suspension causes considerable local irritation. The injec- 
tion of so viscid a substance as silver iodide emulsion with a syringe 
is objectionable because of the difficulty of gauging the degree of 
pressure in its introduction and the amount necessary for pelvic 
distention. The latest medium suggested, namely, thorium,® evi- 
dently obviate many of the objections to those previously used, 
and has the following advantages: (1) it is in actual solution and 
not suspension; (2) it does not cause local irritation; (3) it can be 
introduced by means of gravity. 

Thorium nitrate solution offers the safest medium for pyelo- 
graphy. Unfortunately, it casts a less distinct shadow than the 
colloidal silver preparations in common use. Further, it does not 
bring out the details of the calyces nor of the ureter as well as the 
silver preparation. It is peculiar that solutions of greater concen- 
tration (20 per cent.) cast no denser shadow than a lesser (10 or 15 
per cent.). 

That focal necrosis may occasionally occur following the use of 
thorium was evident in a case of hydronephrosis which recently 
‘ame under our observation. Microscopic examination of the 


4 Kelly, H. A., and Lewis, R. M.: Silver Iodide Emulsion—a New Medium for 
Skiagraphy of the Urinary Tract. Surg., Gynec. and Obst., 1913, xvi, 707-708. 

5 Young, E. L.: A New Preparation for Pyelography. Boston Med. and Surg. 
Jour., 1915, clxxii, 539-544. 

6 Burns, J. E.: Thorium, a New Agent for Pyelography. Preliminary Report. 
Jour. Am. Med. Assn., 1915, lxiv, 2126-2127. 





BRAASCH, MANN: MEDIA EMPLOYED IN PYELOGRAPHY 339 


tissue of the kidney removed showed numerous areas of round-celled 
infiltration such as are usually the result of infection. No evidence 
of metallic deposit was visible. The infection was predominant in 
the tissues, about the tubules and but few glomeruli were involved. 

Prior to the use of pyelography the diagnosis of renal urinary 
retention was usually arrived at by means of the ureteral catheter 
and the overdistention method. Following simple ureteral catheteri- 
zation we have observed the presence of a considerable degree 
of focal suppuration in several kidneys subsequently removed at 
operation. Microscopic examination of these areas showed that 
they were of bacterial origin. It is quite impossible to introduce 
either a ureteral catheter or bland fluid into the renal pelvis which 
has insufficient drainage without danger of subsequent infection. 
However, the exercise of every precaution to keep such a catheter 
and the medium introduced sterile will somewhat reduce the 
number of cases of infection, but will not exclude them. We are 
under the impression that the focal necrosis and areas of suppura- 
tion noted in the case with thorium retention were the result of 
coincident bacterial infection. The use of opaque media, as in 
pyelography, should not bear the entire blame for cortical necrosis. 
Moreover, the kidney in which focal necrosis results following 
retention is primarily a “surgical kidney,” and its sacrifice will 
not usually alter the necessary procedure. As a matter of precau- 
tion it is advisable always to ascertain whether the other kidney 
is functionating properly before either catheterization, fluid over- 
distention, or pyelography is attempted in a case in which pelvic 
retention is suspected. 

The object of the following series of experiments which were 
begun in April, 1914, was to study the comparative effect of reten- 
tion in the kidney of the various media used in pyelography and to 
determine whether the retention of chemical irritants in the pelvis 
of the kidney would produce lesions of that organ. This was 
accomplished by either a complete or partial occlusion of the ureter 
of a dog after injecting the substance into the pelvis of the 
kidney. The routine technic was to expose the ureter, usually 
the right, through a lumbar incision and carefully dissect it free 
for a short distance, about two inches, from the kidney. When 
the occlusion was made complete the free portion of the ureter 
was ligated and the solution injected through it into the pelvis. 
The ureter was again ligated proximal to the entrance of the needle 
and sectioned between the ligatures. When a partial occlusion 
only was made the ligature was tightened over the needle at the 
point where it entered the lumen of the ureter. As the results did 
not materially differ, all the experiments will be reported together. 

The capacity of the dog’s kidney varies, but is practically always 
greater than 1.5 c.c. In order to avoid immediate distention of the 
pelvis, only 1 ¢.c. was used. After injecting and ligating the ureter 
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it was replaced and the wound carefully closed. The specimens 
were obtained at various times after injection, but were approxi- 
mately the same for the different substances used. 

The effects of retention of the following substances were studied 
experimentally: (1) 1 per cent. solution sodium chloride; (2) 
saturated solution of boracic acid; (3) saturated solution of sodium 
citrate; (4) methylene blue; (5) 5 per cent. collargol; (6) 25 
per cent. collargol; (7) 25 per cent. argyrol; (8) 25 per cent. car- 
gentos; (9) washed staphylococci; (10) emulsion of silver iodide; 
(11) silver iodide in quince-seed emulsion; (12) 15 per cent. 
thorium nitrate neutralized; (13) 20 per cent. solution of thorium 
nitrate as used clinically; (14) 20 per cent. solution of thorium 
nitrate unneutralized. In many of these experiments the unin- 
jected kidney was also studied. 

In studying the kidney it was necessary to differentiate three 
distinct conditions: (1) the effect of the hydronephrosis; (2) the 
effect of the infection; (3) the effect of the retained substances. 
The effect of the hydronephrosis on the substance of the kidney 
could easily be distinguished. However, it was not always possible 
to determine whether the condition found in the kidney was due to 
an infection, to the retained substance, or to both. 

Grossly, the kidney usually presented a degree of hydroneph- 
rosis depending on the length of time after ligation. The fluid 
which escaped from the pelvis was quite often very turbid, and it 
was often possible to find some of the injected solution. In a few 
cases there was a necrosis of the ureter at the point of ligation, with 
the formation of a perinephritic cyst. 

The capsule was usually thickened. On section the renal sub- 
stance was thin and firm. Quite often it was not possible to 
demonstrate grossly any changes in the substance of the kidney 
due to the injected solution. However, in some instances there 
were pin-point hemorrhagic areas or small abscesses. These were 
usually in the cortex near the surface. In two instances the medulla 
was stained throughout with the injected substance. The pelvic 
mucosa practically always showed changes. These consisted of 
hemorrhagic spots or areas of necrosis. The mucosa was usually 
stained with injected solution, and some of the substance could be 
scraped from the surface. The result of the microscopic study is 
as follows: 


No. Solution. Time. Change. 
1 Methylene blue 10 days None. 
2 = " = * Slight. A few areas show infiltration. 
3 sg Sa  * None. 
4 “ 2 — None. 
5 “ . ~ -* Moderate. Several areas of focal 
inflammation. Infection? 
6 5 per cent. collargol = Marked. Entire medulla infiltrated; 


areas of necrosis; several cortical 
areas of pigmentation. 
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Solution 


5 per cent. collargol 


25 per cent. collargol 


20 per cent. eollargol 
25 per cent. collargol 


25 per cent. argyrol 


25 per cent. cargentos 


Silver iodide 


‘mulsion silver iodide 
with quince seed 


“mulsion silver iodide 
with quince seed 
“mulsion silver iodide 
with quince seed 
“mulsion silver iodide 


with quince seed 


<mulsion silver iodide 
with quince seed 
Washed staphylococci 


15 per cent. thorium 
nitrate 

15 per cent. thorium 
nitrate 

15 per cent. thorium 
nitrate 











9 


29 


SEPTEMBER, 


Time 


days 


min. 
days 


LYL6, 
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Change 

Moderate. Several areas of infiltra- 
tion of deeply staining cells. 

Marked. Many areas of pigmenta- 
tion definitely organized throughout 
the remaining renal substance 

Slight. <A few areas of infiltration. 

Moderate. Several areas of necrosis 

None. 

Slight. Several areas of infiltration of 
deeply pigmented cells in the cortex. 

Marked. Entire remaining renal 
substance infiltrated. Few normal 
cells left. Many areas of necrosis. 

Very slight. 

Slight. Many cells of the collecting 
tubules pigmented. 

Slight infiltrationof the pelvic mucosa. 

None. 

Marked. Infiltration of all the 
remaining renal substance. 

None 

Moderate. Marked infiltration with 
several areas of necrosis. 

Slight. A few areas of pigmentation. 

Very slight. 

None. 

Marked. Many areas of pigmenta- 
tion scattered throughout the re- 
maining renal substances. 

Moderate. Many areas of pigmenta- 
tion found mainly in the medulla. 

Marked. Remaining renal substance 
infiltrated. Many areas of necrosis. 

Slight. Several collecting tubules 
contain the brown-colored  sub- 
stance. Pelvic mucosa is infiltrated. 


Slight. A very few areas infiltrated 
with deeply staining cells. 

None. 

None. 

None. 

Moderate. Marked infiltration, 


None. 

Very slight. 

Very slight. 

Very slight. 

None. 

No renal structure left. 
None. 

Slight. A few abscesses. 
Marked. Many abscesses. 
Moderate. A few abscesses 
None. 

None. 

None. 


1? 






61 


62 


63 


64 
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Solution. 

15 per cent. thorium 
nitrate 

15 per cent. thorium 
nitrate 

1 per cent.NaCl 


Saturated solution, 
boracic acid 

Saturated solution, 
boracic acid 

20 per cent. solution 
thorium nitrate 


20 per cent. solution 
thorium nitrate 


20 per cent. solution 
thorium nitrate 

20 per cent. solution 
thorium nitrate 

Saturated solution 
citrate 


Saturated solution 
citrate 

20 per cent. solution 
thorium nitrate 

20 per cent. solution 
thorium nitrate 

Saturated solution 
citrate 

20 per cent. solution 
thorium nitrate 

20 per cent. solution 
thorium nitrate 

20 per cent. solution 
thorium nitrate 

20 per cent. solution 
thorium nitrate 


Saturated solution 


citrate 

20 per cent. solution 
thorium nitrate 
(unneutralized) 

20 per cent. solution 
thorium nitrate 


(unneutralized) 


Time, 


6 days 


10 
4 


10 
10 


10 


“ 


Change. 


None. 
Slight? 


None. 
None. 
None. 


None. 


Microscopic picture: Acute infec- 
tion. Renal substance filtrated 
throughout, complete loss of nor- 
mal structure in many areas. 
Definite abscesses in some areas. 

Marked. Substance of kidney infil- 
trated throughout. Definite 
abscesses in some areas. Tubule 
mostly disappeared or badly 


damaged. Glomeruli seem _ less 
affected than tubules. 

None. 

Slight. 


A few small subcortical infiltrations 
which appear to be beginning 
abscesses. 

None. 


None. 
None. 


Slight. There are a few areas of 
beginning infiltration. 

Slight. There are a few areas of 
beginning infiltration. 

None. 


Slight. There are a few beginning 
areas of infiltration. 

Moderate. There are a few very 
large areas of infiltration in the 
cortex. 

None. 


Moderate. There are some cortical 
areas of infiltration. 


Moderate. There are a few areas of 
beginning infiltration. 


An attempt was made to estimate the changes due to the injected 


solution. 


These changes varied, but in general they consisted of 


areas of focal necrosis with or without actual demonstration of the 


localized substance. 


These areas were usually located in the 


cortex but have been found in the medulla. The lesion appears 
to consist of an accumulation of the substance in the tubules of 
the kidney. 


We have not definitely determined whether the sub- 
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Fia. 1.—Experiment 27. Photomicrograph (Xx 50) showing cargentos in kidney 
tubules five days after injection. 





Fic. 2.—Experiment 6. Photomicrograph ( X 60) showing collargol in the kidney 
tubules fifteen days after injection, 
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Fic. 3.—Experiment 25. Photomicrograph (x 60) showing a localized area of 
cargentos thirty days after injection. 





Fic. 4.—Experiment 8. Photomicrograph ( X 200) showing a higher magnification 
of one of the areas in Fig. 3, 
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Fic. 5.—Experiment 47. Photomicrograph (XX 50) showing some areas of infiltra 
tion in the periphery of cortex ten days after the injection of thorium nitrate. 





lic. 6.—Experiment 47. Photomicrograph (xX 225) showing higher magnifica- 
tion of one of the areas in Fig. 5. It is impossible to tell what part the solution 
played in its formation. It appears to be primary infection. 
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stance reaches the cortex through the tubules or by way of the 
blood and lymphatic vessels. Observations tend to show that in 
some instances either route may be followed. In a few instances 
lesions of the uninjected kidney have proved that the substance 
was absorbed and excreted. The lesions which follow excretion of 
the substance are usually located in the medulla. These are charac- 
terized by infiltration of large deeply staining cells. When organ- 
ization takes place there is first formed an area of necrosis and 
nemorrhages in the immediate vicinity of the substance. Later a 
definite wall of connective tissue forms with absorption of the 
necrotic material. In many instances infection followed the local- 
ization of the substance so that it was impossible to differentiate 
the condition from a primary infection. 

Resutts. The results of these experiments are tabulated briefly 
as follows: 

1. The injection of 1 per cent. solution of sodium chloride and 
a saturated solution of boracic acid in two experiments each did 
not produce a lesion of the kidney. 

2. The injection of a saturated solution of sodium citrate in four 
experiments produced lesions in two instances. The cultures of 
tissue was negative for bacteria in both of these positive experi- 
ments, and in one only were a few micrococci found in the fluid of 
the pelvis. 

3. In the five experiments in which methylene blue was injected 
only one kidney showed a slight lesion. This lesion may have been 
due to an infection. 

4. In seven experiments 5 per cent. collargol was injected. 
Lesions of various degrees of severity occurred in six. 

5. In the five experiments in which 25 per cent. collargol was 
injected, %sions were found in four. 

6. The injection of 25 per cent. arygol in six experiments produced 
lesions in four. 

7. The injection of 25 per cent. cargentos in six experiments 
produced lesions in four. 

8. In five experiments in which silver iodide was injected, mod- 
erate lesions were noted in two. 

9. In five experiments in which silver iodide with quince seed 
was injected, slight lesions were found in two. 

10. In five experiments 15 per cent. thorium nitrate was injected. 
A slight lesion was noted in one kidney. In order to test this sub- 
stance to a greater extent, in one experiment the pelvis of the 
kidney was overdistended with 5 c.c. of the solution and in another 
2.5 ¢.c. were injected. The first specimen was examined after 
four days and the latter after fifteen days. In neither were any 
changes noted which could be attributed to the injected solution. 

11. The injection of a 20 per cent. solution of thorium nitrate, 
neutralized as used clinically, in ten experiments, produced lesions 
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of various degrees of severity in five. In two of these the kidney 
was very badly damaged. It is suggestive that in these two 
experiments the solution was used immediately after it had been 
made. It is possible that an old solution is better than one just 
freshly prepared. In the other three experiments in which lesions 
occurred the cultures of tissue and smears of the pelvic fluid were 
negative for bacteria. 

12. The injection of 20 per cent. solution of thorium nitrate, 
unneutralized, in two experiments, produced lesions, particularly 
of the pelvis, in both. Smears of the pelvic fluid were negative 
in both of these experiments and cultures of tissue showed a few 
staphylococci, possibly a contamination. 

ConcLusions DERIVED FROM CLINICAL Data. 1. The greatest 
danger in the use of silver preparations is their retention in actively 
secreting kidneys. 

2. With multiple foci of necrosis the condition should be regarded 
as a septic nephritis and immediate nephrectomy is indicated. 

3. Focal necrosis as the result of infection may follow the intro- 
duction of a ureteral catheter or of bland fluids into a pelvis with 
insufficient drainage. 

4. Silver iodide suspensions are less harmful than the colloidal 
silver preparations. 

5. Thorium nitrate in 10 or 15 per cent. solutions causes the 
least reaction but casts a less distinct shadow. 

ConcLusions DERIVED FROM EXPERIMENTAL Data. 1. Mild 
chemical irritants, as sodium chloride and boracic acid, when 
injected and retained in the pelvis of the kidney do not produce 
lesions of that organ. 

2. The effect of methylene blue was practically negligible. 

3. More stringent chemical irritants, as sodium citrate and 20 
per cent. thorium nitrate, when tested in the same drastic manner, 
produce lesions of the kidney, which seem directly due to the 
chemical injected, and not to any concomitant or subsequent 
infection. 

4. Argyrol, collargol, and cargentos were about equally respon- 
sible for producing the most marked changes noted. It was often 
possible to find areas in which the metal could be distinguished. 

5. The weaker solutions of colloidal silver did not appear to be 
less harmful than a more concentrated solution. 

6. The silver iodide preparations produced less changes in the 
kidney than the other silver solutions. Of the two preparations 
of silver iodide, the one in which it is suspended in quince-seed 
emulsion caused the least necrosis. 

7. So far as we have been able to determine by the method 
employed, thorium nitrate (15 per cent. solution) did not produce 
changes in the kidney except possibly in one experiment. Care 
must be taken in its preparation that the solution is thoroughly 
neutralized. 
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THE TRANSPLANTATION OF THE THYROID GLAND IN DOGS. 


By CHARLES Goopman, M.D., F.A.CS., 


CLINICAL PROFESSOR OF SURGERY, NEW YORK UNIVERSITY. 
(From the Physiological Surgical Research Laboratory, New York University.) 


HiGHiLy organized tissue cannot as yet be permanently trans- 
planted from one organism to that of another. So much may be 
gleaned from the mass of material presented during the past four 
years by the various experimental workers in transplantation. 

There is much laboratory and clinical evidence, however, that 
the implantation of large fragments of bony tissue is practicable. 
Albee reported 253 cases of autografts of bone, a large percentage 
of which were successes, and he concluded that the bone graft 
is reliable when taken with its enveloping membranes and contacted 
with bone. McWilliams has also recently shown the importance 
of the periosteum in transplanting the larger grafts of bone. Some 
discussion has arisen, it is true, as to the fate of the bone transplant. 
Borth now agrees with Axhausen, Phemister, and Lewis that the 
compact bone of the graft is absorbed and that it is replaced by 
bone formed by the periosteum and endosteum of the graft. Lewis 
holds that compact bone dies in the graft because of its physical 
properties which do not permit rapid enough absorption of serum 
to maintain the life of the bone until the vascular circulation is 
reéstablished. 

Mauclaire reported five successful results out of a number of 
failures. He believes that if the successes of Kiittner and Lexer 
in the transplantation of articular fragments taken from the cadaver 
are multiplied that such transplantations will give much better 
results than the best of resections. Cohn and Mann reported from 
their fifteen experiments that isolated bone grafts did not act as 
foreign bodies, nor were they absorbed after sixty days, even 
showing a tendency to outgrowth. According to MacEwen, if 
small grafts of compact bone could be used the bone would live, 
but, as Lewis stated, this ideal condition is rarely, if ever, secured 
in bone transplantation. 

Lexer reported that although Schoene has carried out success- 
fully skin transplantation in animals of the same litter and the 
same sex, that he himself has never seen any successful homoplastic 
skin grafts in man even between close relatives. 

Erlacher succeeded in the transplantation of muscles, for after 
ninety-nine days the electrical tests showed that the transplanted 
muscles reacted normally to stimulation. But his experiments in 
the free transplantation of nerves were failures, although restoration 
of the peripheral part of the nerve took place after section. 





—— 
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Von Hacker has recently implanted the central stump of the 
accessory nerve directly into the trapezius in a case of paralysis 
of that muscle as a result of injury to the accessory nerve. The 
result was excellent. 

Stich stated, in 1913, that arteries and veins which have been 
autoplastically transplanted will retain their vitality and become 
an integral part of the system. The different layers are micro- 
scopically shown to be completely intact, but when transplanted 

















Fic. 1.—Dog No. 132. Autotransplantation thyroid with carotid and thyroid 
vessels. “No thrombosis of vessels. Thyfoid in normal state of preservation. 


to different animals, and more especially when transplanted to 
animals of different species, they show a replacement by the tissues 
of the body to which they were transplanted. 

Parenchymatous organs of a more highly physiological function, 
such as the kidney, spleen, thyroid, etc., when transplanted into 
another animal, undergo autolysis and are eventually absorbed. 
The longest time'a kidney has continued to functionate in an 
animal of the same species is three months (Stich, Ingebrigtsen). 

Nemiloff found. in transplantations on dogs that pancreatic 
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tissue transplanted either as autografts or homoplastically, sub- 
cutaneously or intra-abdominally is for the most part absorbed 
in the course of a few days and that a thin zone of living parenchyma 
remains only at the edge of the transplant. This is more pronounced 
in homoplastic experiments. The longest interval of survival of 
any part of the transplant was fourteen days. 

Crowe and Wlislocki, in their experimental work in suprarenal 
glands in dogs, found in several instances normal-looking viable 











Fic. 2.—Dog No. 142. Homotransplantation of thyroid gland with carotid 
and thyroid vessels. Shows parathyroid in perfect preservation, but does not 
show how many oxyphil cells it contains. Vessels preserved in their normal state. 
Thyroid fairly well preserved. 
cells of the cortex after transplantation, but the majority of grafts 
underwent degenerative changes and were eventually replaced by 
scar tissue; in any event the chromaffin elements entirely dis- 
appeared. The authors attributed these changes to the lack of 
nerve supply to the graft. 

Lexer remarked at the International Surgical Congress in New 
York, 1914, that he had been able to overcome some of the bio- 
chemical differences in animals by prolonged treatment of the host 
with serum and tissue taken from the donor. By these means skin 
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transplants lasted considerably longer; in some cases even for six 
weeks. He considered that the prospects of improving homoplastic 
surgery were most hopeful along this path. 

James B. Murphy found that if portions of the spleen were 
transplanted with the malignant tumor transplant that the growth 
of the latter was retarded. He reasoned, therefore, that if the 
activity of the lymphatic system could be temporarily retarded that 
the chances for the permanency of the transplant would be materi- 
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Fic. 3.—Dog No. 199. Homotransplantation thyroid with carotid and thryoid 
vessels. Colloid absent. Follicles extensively shrunken and destroyed. The para- 
thyroid is not very well preserved, but shows no connective-tissue proliferation nor 
vessel changes. 


ally increased. He suggested either the application of Roentgen 
rays or the internal administration of benzol for this purpose. 
Among the more recent attempts at transplantation in human 
beings the more remarkable are those of Tuffier, Kocher, Lydston, 
Payr, and Kiittner. Tuffier did 204 ovary transplantations in 
which the autografts were only successful in women under forty 
years of age. In 4 cases Tuffier removed human autografted 
ovaries from two to three years after they were transplanted, and 
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found incontrovertible evidence that they had been functionating. 
Tuffier concluded, however, that when the uterus is absent, ovarian 
transplantation is of no value. 

G. F. Lydston, in his experiments with the testicle, had surprising 
results in therapy, but his transplants did not long survive. 

Marine has demonstrated on rabbits that specific secretory 
nerve fibers are not essential in transplants in order that thyroid 
tissue may exhibit the characteristic morphological and physio- 
logical changes known to be associated with great variations in 
functional activity. 
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Fic. 4.—Dog No. 202. Homotransplantation of thyroid gland with segment 
of carotid and the thyroid vessels. Parathyroid gland in good state of preservation. 
Thyroid shows evidences of beginning autolysis. 
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Theodore Kocher and Payr concluded that thyroid transplanta- 
tion was much more effective and more rapid than that of thyroid 
medication, but Kocher believed that one transplantation did not 
suffice. Kocher also believed that the problem of ensuring the 
permanency of the transplant might be solved by finding ways of 
decreasing the recipient’s immunity and of performing the trans- 
plant in the presence of an infection. 
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Stich found that thrombosis of the thyroid veins was a menacing 
factor. When this occurred, some time after the transplantation, 
there was some chance of vascularization from the surrounding 
tissue; otherwise the transplant was lost. 

With a view of throwing some light on the causes of failure in the 
transplantation of organs, we chose the thyroid gland for our 
experiments on account of its accessibility and the readiness with 
which it offers itself to reimplantation with a restoration of its 
circulation by the aid of bloodvessel suture. We found that we 
were able to overcome the difficulties of venous stasis and throm- 
bosis by adopting the technic already referred to in Annals of Surgery, 
December, 1914. This technic consists briefly in an implantation 
of the thyroid gland underneath the muscles of the neck and a 
biterminal suture of a segment of the attached carotid of the severed 
vessel of the host and end-to-end suture of the thyroid vein with 
the central end of the external jugular of the opposite side. 


TRANSPLANTATION OF THE THYROID GLAND WITH A SEGMENT 
OF CAROTID ARTERY 


Dog No Condition of carotid Duration of life 
132 \utotransplant No thrombosis 23 days 
13s = . 24 hours 
142 Homotransplant -: 12 days 
147 rs 14 
148 Autotransplant i‘. 4 
157 Homotransplant e 14 
164 - 42 
174 , si 6 
IS6 ae Ww 
192 oe Partial thrombosis 79 

Gland absorbed 
199 . Thrombosis 1 
20S . No thrombosis 2 
242 _ a) 
262 5 
269 7 
274 3 
3S 5 
5S 10 
77 9 
OS 1 
107 ) 
124 : Partial thrombosis i 
ISO , No thrombosis 61 
191 ; Phrombesis 19 
202 No thrombosis sS 
225 a 21 
229 14 
239 Partial thrombosis 7 


Gland absorbed - 
No thrombosis ; 
214 No thrombosis 112 


During the months of October and November, 1914, we had a 
series of postoperative hemorrhages. A microscopic examination 
disclosed a traumatic rupture of one of the lines of suture. In- 
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vestigation proved that these hemorrhages were brought about by 
accidental fighting between the animals. 

In Case 202 the carotid was smooth, the superior thyroid artery, 
the thyroid and external jugular veins were patent, and the gland 
and the transplant were normal in color and appearance. The 
capsule was smooth and freely movable. Death was due to pneu- 
monia. The pathological report by Professor Symmers was as 
follows: 

“The upper portion of the thyroid reveals the presence of 
numerous vesicles containing colloid, the interstitial tissues are 
not increased in thickness, and the gland appears to be normally 
vascularized. The lower portion of the thyroid shows the presence 
of a relatively low proportion of colloid-containing vesicles. The 
majority of the vesicles are empty of colloid. They are lined with 
a rather low cuboidal epithelium which in many places have under- 
gone proliferation, partially filling the lumen of the vesicle. The 
desquamation of the epithelium occurs in places. The interstitial 
tissues do not appear to be thickened. The parathyroid gland is 
apparently well preserved.” 

There was not, in the entire series of 30 operations, a single 
instance of infection. In 12 of these cases, intratracheal anesthesia 
with the Janeway intratracheal apparatus was used. In the 
remaining cases ether was administered with an Allis inhaler. 

We have had three instances among our homotransplantations 
in which the parathyroid gland remained in a normal state of 
preservation while the thyroid gland showed evidences of autolysis. 
In autotransplantation we have succeeded in two consecutive 
instances in retaining the thyroid gland in its normal state micro- 
scopica! the transplanted bloodvessels we have made the 
followiug observation.. '™ 25 out of 30 instances the segments of 
the carotid artery remaine free from thrombosis and in 4 instances 
the superior thyroid artery also remained patent and without any 
evidences of thrombosis, although the gland transplanted has 
undergone autolysis and was partly absorbed. The histological 
findings of these specimens will be reported in a subsequent article. 

We agree with Stich, Borst, Enderlen, Carrel, Lexer, and Jeger 
that autotransplantation is practicable. After homotransplantation 
the transplant of a bloodvessel will retain its life for an indefinite 
length of time while more highly organized tissue of a more compli- 
cated physiological function will remain intact for a short time only, 
from two to four weeks, and will then show evidence of absorption. 
In the absence of hemolysis and agglutination the life of the trans- 
plant of even more highly organized tissue may be prolonged. 
We must conclude that up to the present time we have no means 
of prolonging the life of an organ transplanted from one animal to 
another indefinitely. 

Thanks are due to Dr. I. Seff and to Dr. S. Berkowitz for valuable 
assistance. 
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GASTRIC FUNCTION IN PULMONARY TUBERCULOSIS.' 


By Henry Kk. Monwer, M.D., 
AND 


ELMER H. Funx, M.D., 


PHILADELPHIA, PA. 
(From the Department of Medicine of the Jefferson Medical College, 
Philadelphia, Pa.) 
THE importance of a study of the gastric function in pulmonary 
tuberculosis can scarcely be overestimated when we consider the 


1 Read before the National Association for the Study and Prevention of Tubercu- 
losis, Washington, D. C., May 12, 1916. 
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great frequency with which symptoms of disordered function occur, 
and particularly when we recall the important part which the 
digestion plays in the successful treatment of these patients. The 
frequency of gastric symptoms has been variously stated by differ- 
ent writers; thus Hutchinson, among the older observers, emphasized 
the frequency of dyspepsia as an early symptom, stating that it 
occurred in 92 per cent. of his cases, and in 55 per cent. was quite 
severe. More recent observers give lower percentages, thus, 
Janowsky 35 per cent., Levison 74.6 per cent., and Landis 55.3 
per cent. In our own experience we found among 1000 consecutive 
patients with pulmonary tuberculosis in various stages that symp- 
toms referable to the stomach were complained of in 64.6 per cent. 

While gastric disturbances are very common, the symptoms 
produced are not entirely due to changes in the stomach peculiar 
to tuberculosis, but, as Landis pointed out, are such as might 
occur in any chronic wasting disease. It is also a mistake to 
designate these disorders as purely functional, since catarrhal 
inflammation is commonly associated. Organic lesions other than 
catarrhal inflammation, such as ulcer, cicatrical stenosis of pylorus, 
ete., are extremely rare. This is in striking contrast with the 
alimentary tract below the stomach, in which ulceration, particu- 
larly, is extremely common. 

It is not the purpose of this paper to present a discussion of the 
pathological changes in the stomach, nevertheless, a brief summary 
of these changes will aid in the interpretation of the symptoms and 
disordered functions. We know practically nothing of the patho- 
logical anatomy of the stomach in early tuberculosis. In advanced 
lesions, however, autopsy reveals frequently a chfonic catarrhal 
gastritis with some degree of dilatation. W. 5. Fenwick states-that 
it is rare to do an autopsy on these cases without encountering some 
increase in the dimensions of the organ. Among 100 cases in which 
a special note was made of the position of the lower margin it was 
found below the umbilicus in 64. He believes that the degree of 
gastrectasis bears a direct relation to the extent and chronicity 
of the pulmonary lesion. In 6 out of 7 cases of acute miliary 
infection no increase in the size of the stomach was observed. The 
histological changes in the stomach are largely those of chronic 
catarrhal inflammation. ‘The studies of Marfan, Schwable, Fenwick 
and others confirm this view. Actual tuberculous lesions of the 
stomach are extremely rare; ulceration, the most common, occurring 
but twice in 2000 autopsies at the Brompton Hospital (Fenwick) 
and not once in 85 autopsies among our patients. 

We have endeavored in the present study to investigate primarily 
the gastric function in early and advanced cases of tuberculosis, 
and having obtained this information, to correlate disordered 
function with disease and symptoms. 

The studies of Rehfuss, Hawk, and Bergeim and their co-workers 
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in the Jefferson Medical College and hospital have demonstrated 
the fallacy of the old-time method of estimating gastric function 
by a single analysis of a test meal withdrawn one hour after ingestion 
by the large stomach tube with an aspirating bulb. The impossi- 
bility of interpreting the findings by this method depends upon 
(1) the inadequacy of the tube, and (2) the fallacy of single one-hour 
examinations. Harmer and Dodd have shown by Roentgen-ray 
studies that the old stomach tube does not completely remove the 
gastric contents. It is objectionable to the patient, causes con- 
siderable gagging and swallowing of mucus, and cannot be retained 
in the stomach with any degree of comfort for any length of time. 
The tube which overcomes these objections is a smaller one of a 
diameter of 4 mm., which at one end has a perforated metal tip 
sufficiently heavy to pass by gravity into the stomach and its 
lowest portion. After insertion the tube may be left in situ as long 
as necessary until the whole phase of the gastric digestion has been 
studied. By this means small quantities (8 to 10 ¢.c.) of gastric 
contents can be withdrawn at fifteen-minute intervals after the 
ingestion of the test meal and examined. By this method, termed 
“fractional estimation,’ a “secretory curve” can be established 
of considerable value in determining the gastric functions. 
Practically all the recorded studies of gastric function in pul- 
monary tuberculosis, notably those of Edinger, Brieger, Klemperer, 
Schetty, Hildebrandt, Einhorn, and Immerman, were made by the 
old method, and are, therefore, in the light of new methods, open 
to’ grave criticism as to their accuracy and their interpretation. 
Einhorn found in 15 cases that normal acidity existed in 5, 
hyperacidity in 5, and diminished or absent acidity in 5 cases. 
Klemperer, Immerman, and Schetty found in early cases that the 
secretion was normal or somewhat increased. Brieger found in the 
early stages that the cases of normal and disturbed secretion were 
about evenly divided; in moderate cases normal in 33 per cent., 
reduced in 60 per cent., and absent in 6.6 per cent.; and in advanced 
cases, normal in 16 per cent., reduced in 74.4 per cent., and absent 
in 9.6 per cent. Van Valzah and Nisbet found in 65 per cent. of 73 
eomparatively early cases that the secretion of HCl. was normal 
or above at least part of the time. Croner studied 36 cases of early 
tuberculosis-and found the total acidity varied from 21 to S80, 
except in 5 cases, which showed a complete failure; in most cases, 
however, it was normal. Hayem studied 80 cases; among the 
32 incipient, 15 showed hyperacidity, 16 hypoacidity, and 2 apepsia. 
Among 48 advanced cases 15 showed hyperacidity and 33 hypo- 
acidity. Reed, in his book on Diseases of the Stomach and Intestines, 
states that “it is now known that a large proportion of the cases 
of early phthisis—a preponderance of them according. to some 
observers—has an excessive secretion of HCI.” , 
Klemperer found that free HC] gradually disappeared. as thé 
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pulmonary disease progressed, while Schetty could discover no 
marked alteration, and Immerman was able to find it even in 
advanced cases with fever. Hildebrandt believed that fever 
played an important role, since he found HCl absent in pyrexia 
and present in apyrexia. 

The motor function of the stomach was studied by Immerman 
and Klemperer. The former found no changes, while the latter, 
using his oil method, found a marked enfeeblement. Einhorn 
found that the motor power of the stomach was not diminished to a 
very high degree, and Brieger states that when the secretion of 
HCI fails there is a diminution in motor power. King studied 26 
cases and found in active incipient cases that the acidity and 
motility are increased; in inactive incipient cases no uniform 
disturbance other than that found in non-tuberculous individuals; 
in advanced cases, active and inactive, the tendency to a lowered 
acidity and motility. One of King’s cases showed achylia gastrica. 
Munson, in 1905, concluded a very excellent review of the literature 
and a personal study with the statement that the small amount of 
hyperacidity in his series, its occurrence in early as well as late 
‘ases, the marked tendency to hypoacidity and its frequent trans- 
formation into anachlorhydria, and the undisturbed motor power 
made up the picture presented by his cases. 

The lack of harmony must be perfectly evident, and is due, 
perhaps, to the inherent fallacies of the old method of study of the 
gastric functions which we discussed in the early part of this paper. 

Rehfuss, Bergeim, and Hawk found that in normal individuals 
no specific curve could be constructed that would include all cases 
free from gastro-intestinal symptoms. It was possible, however, 
to classify them according to one of the following three types: 

1. The “isosecretory” type (Chart I), which shows a steady rise 
expressed in terms of cubic centimeters of tenth normal sodium 
hydroxide, maximum 60, usually sustained from half an hour to 
one hour, and then a gradual decline with a total disappearance 
of the food rests in from two to two and a half hours. 

2. The “hypersecretory” type (Chart I]) shows a rapid response 
to stimuli, often a marked change in the acidity, rapid rise in the 
acidity high point from 70 to 100 or more, either abrupt or sustained, 
and a slow or no decline in the usual time. The test meal left the 
stomach in normal time, that is, from two to two and a half hours; 
but even after the passage of all material there was encountered an 
outpouring of pure gastric juice for a half hour, one hour, or even 
several hours. This finding was so common in symptomless cases 
that Rehfuss and his coworkers called it “continued”’ digestive 
secretion in contradistinction to hypersecretion, which is a distinct 
clinical entity with symptoms. 

3. The “hyposecretory” type (Chart VI) is similar to the first 
type, but there is usually a slower ascent, slower response to 
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stimuli, and a high point from 40 to 50. Rehfuss encountered this 
type least frequently in normal subjects. 


The patients studied in our series comprise 22 early and 25 
~ advanced cases of pulmonary tuberculosis.2. The arly cases were 
dispensary patients and the advanced cases were in the hospital 
s ] 
wards. 
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Cuart I,—‘Iso-secretory” type. 


Earty Cases. Among the 22 early cases observed, 11 com- 
plained of symptoms referable to the gastro-intestinal tract. Of 
this number 3 suffered with symptoms prior to and the remaining 
8 subsequent to the development of cough, fever, ete., symptoms 
common in early lesions. 

The gastric symptoms complained of in order of frequency were 
belching (which cannot be accounted for in every case by fermenta- 


? The technic employed is described in Hawk’s Practica! Physiological Chemistry, 
1916, 5th ed. 














360 MOHLER, FUNK: GASTRIC FUNCTION IN TUBERCULOSIS 
tion and was doubtless due to aérophagia), fulness and distress 
in the epigastrium, anorexia and vomiting. 
The high point of the total acidity (expressed in terms of the 
number of cubic centimeters of tenth normal sodium hydroxide 
required to neutralize 100 ¢.c. of gastric juice) was noted in 


c.C. 
NAOH %o 








™ ) 


+ 


my BY 
on 


eeasase 


ro Co 
alld 





5 
TME 





s 30 4 @H %& % 15 120 BS 190 165 








Cuart IIl.—Hypersecretory type with continued digestive secretion; no symptoms. 





6 cases 
5 cases 
4 cases 
3 cases 


3 cases 


1 case at 


The high 





at 1 hour 

at 1} hours 
at 13 hours 
at 2} hours 
at 2} hours 
23 hours 
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number of cubic centimeters of tenth normal sodium hydroxide 
required to neutralize 100 ¢.c. of gastric juice) was noted in 


1 case at ? hour 

4 cases at 1 hour 

5 cases at 1} hours 

2 cases at 1} hours 

2 cases at 13 hours 

t cases : 21 hours 

3 cases at 24 hours 

| case at 2? hours : 


It will be nated in the series of 22 early cases studied the high 
point of total acidity occurred at or before the one-and-a-quarter- 
hour period in 11 instances. Of these 11 cases, 3 presented gastric 
symptoms and 8 no symptoms. One may assume that where the 
high point occurs at the sixty-five or seventy-five-minute period, 
gastric symptoms are infrequent, provided the high point falls 
within the normal range of acidity. With regard to the 11 cases in 
which the high point of acidity occurred after the seventy-five- 
minute period, gastric symptoms were present in 7 instances and 
absent in 4; approximately a reversal of the former findings. The 
symptoms complained of in these cases occurred in the period 
preceding the high point. The explanation is that the symptoms 
are no doubt due to a delay and a deficiency in gastric function. 

Nine of the 22 cases showed curves which revealed that after the 
Ewald test meal had left the stomach the secretion of gastric juice 
continued and the acidity remained high, as shown in Chart II, 
conforming with the “hypersecretory” type with “continued” 
digestive secretion. 

After the administration of the Ewald meal, food rests were 
obtainable at the end of two and a half hours in 5 or 23 per cent. of 
the cases. We have been impressed by the lack’ of definite relation 
between gastric motility and gastric secretion. Case 19 (Chart IIT) 
of our series of early cases presents a curve of acidity with hyper- 
motility in which the Ewald meal left the stomach at the end of 
seventy-five minutes and the patient did not complain of symptoms 
referable to the gastro-intestinal tract. Abderhalden and Meyer 
have shown active pepsin in all parts of the small intestine. This 
observation, coupled with the action of trypsin in the intestines, 
may account for the lack of symptoms noted in this case. On the 
other hand, in Case 20 (Chart IV), which type of curve conforms 
to the “hypersecretory”’ with “continued”’ digestive secretion, the 
high point of total acidity reached 124 at the one-hundred-and-fifty- 
minute period and presented no gastro-intestinal symptoms, while, 
at the same time, considerable remains of the Ewald meal were 
recovered, 

Our observations have shown us that in patients presenting one 
of the normal types of secretory curves it does not necessarily 
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follow that they possess normal appetites, but it is true that it is 
rare to note the reverse, that is, a normal appetite in patients 
exhibiting distinct pathological secretory curves. That the psychic 
element plays an important role in the creation of appetites of 
patients is very evident. Seven cases showed an excessive amount 
of mucus in one or more specimens or in the residuum. This 
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Cuart III.—Hypermotility; absence of food rests after 1}-hour period; 
no symptoms. 


condition occurred in patients complaining of gastro-intestinal 
symptoms. Lactic acid was present during the first hour in i) 
cases. Bile was noted in the morning residuum of 6 patients. 
Free and total acidity were present in greater or lesser amounts 
in all the morning residuums. The peptic activity in early cases 
was not studied. No case of true hyperacidity with symptoms 
was encountered in the study of this series of early cases. 
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ADVANCED Cases. Ina series of 25 advanced cases of pulmonary 

tuberculosis, 24 patients complained of gastro-intestinal symptoms. 

The morning residuum revealed the presence of mucus, bacteria, 

. and leukocytes in excessive amounts in 20 of the cases. The tubercle 
bacillus was present in the residuum in 18 cases. 
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Cuart 1V.—Hyperacid type with continued digestive secretion; food rests at 
24-hour period-hypomotility; no symptoms, 


The time of the occurrence of the high point of total acidity in 
this series was noted as follows: 

| case at ? hour 

7 cases at 1 hour 

3 cases at 1} hours 

9 _— 1 

3 cases at 1} hours 

6 cases at 1? hours 


5 eases at 2 hours 
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The high point in free acidity was noted as follows: 
1 case at ? hour 
5 cases at 1 hour 
4 cases at 1} hours 
5 hours at 14 hours 
4 cases at 1} hours 
6 cases at 2 hours 
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Cuarr V.—Typical curve showing delayed high point of acidity with continued 
secretion. 


Fifteen of the advanced cases showed a slow ascent of curve with 
a late high point and continuation of the secretion rather than a 
decline, thereby resulting in delayed gastric digestion, as illustrated 
in Chart V. 

After the administration of the Ewald meal food rests were 
obtainable at the end of two and a half hours in 18, or 72 per cent. 
of the cases, suggesting the greater frequency of delayed motility 
in the advanced cases as compared with early cases. 
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In 8 cases the curve conforms to the hyposecretory type, that is, 
a slow ascent to a high point which is sustained a half to three- 
quarters of an hour and then a gradual decline, as represented in 
Chart VI. The high point for total acidity in this group of cases 
averaged 24, and for free acidity 20, distinctly below the normal. 

In one case we found a type of curve (Chart VII) representing 
psychic achylia in which the total acidity ranged from two at 
fifteen minutes to five at the end of one hour, with a total absence 
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Cuart VI.—Type of curve “‘hyposecretory”’ noted in 8 cases. 


of free acid and peptic activity. Following this period the total 
acidity and free acidity rapidly rose to 40 and 32 respectively. 
Gastro-intestinal symptoms were very prominent in this case during 
the first hour following the taking of food. This case represents 
a type which by the older methods of gastric analysis would have 
been interpreted a case of true achylia gastrica rather than what 
we now know to be pseudo-achylia. 

Only one case in this series of advanced cases—in fact, only one 








366 MOHLER, FUNK: GASTRIC FUNCTION IN TUBERCULOSIS 


in the entire 47 cases of early and advanced—illustrates a type of 
“hypersecretory”’ curve with symptoms of hyperacidity, as shown 
in Chart VIII. 

In the study of the peptic activity in 8 cases of advanced pul- 
monary tuberculosis it was noted that when the total acidity was 
low and slow in ascent the pepsin curve conformed to the acidity 
curve. 
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Cuart VII.—Psychic achylia gastrica. 


Conciusions. From a study of the early and advanced cases 
under observation we conclude: 

1. That pulmonary tuberculosis causes a definite downward 
progression in both the motility and the secretory function of the 
stomach from the very beginning of the disease. 

2. That hyperacidity with symptoms occurring in early stages 
and described by previous writers as common is quite rare. That 
even hyperacidity without symptoms is rare—the type which 
corresponds to the normal “hypersecretory curve” of Rehfuss 
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existing in 40 to 50 per cent. of normal individuals (Rehfuss) exists 
considerably less frequently in early tuberculous patients. This 
would indicate that even in early tuberculous patients, changes in 
gastric functions are present. 

3. That the so-called “pretubercular dyspepsias” of previous 
writers are misnamed and that we believe they are in reality 
manifestations associated with definite tuberculous infection. 
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Cuartr VIII.—‘‘Hypersecretory” type with symptoms of hyperacidity. 


4. That we do not believe, on the basis of our studies, that there 
is an “irritative stage’ giving hyperacidity in early tuberculosis. 
Our studies suggest that the gastric disorder is the result of disease 
of the gastric mucosa, 
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5. That there is a distinct tendency toward the formation of a 
definite clinical syndrome known as delayed digestion which 
becomes more and more associated with symptoms as the disease 
progresses. 

6. We believe with Einhorn that the swallowing of tuberculous 
sputum plays a highly important role in the continuation and 
aggravation of disordered function. No less important are the 
visceroptosis and gastrectasis. 

7. That the fractional estimation with the development of 
secretory curves is at present the most accurate method of studying 
the gastric function. 


REFERENCES. 


Abderhalden and Meyer. Ztschr. f. physiol. Chem., 1911, Ixxiv, 67. 

Brieger. Deutsch. med. Wehnschr., 1889, xv, 269. 

Croner. Deutsch. med. Wehnschr., 1898, xxiv, 757. 

Edinger. Deutsch. Arch. f. klin. Med., 1881. 

Einhorn. Diseases of the Stomach, 1911, 5th ed., 502. 

Ewald. Diseases of the Stomach, translated by M. Manges, New York, 1902, 
2d ed., 564. 

Fenwick, W. 8. Dyspepsia, its Varieties and Treatment, Philadelphia, 1910, 360 

Hayem. Le Mercredi Médicale, 1893, No. 33, 393. 

Hildebrandt. Berl. klin. Wehnschr., 1889, xv, 292. 

Immerman. Verhandlungen des Congresses f. innere Medicin, Weisbaden, 
1889, viii, 219. 

King. Tr. Nat. Assn. Study and Prev. Tuberculosis, 1910, vi, 196. 

Klemperer. Berl. klin. Wehnschr., 1889, xxvi, No. 11, 221. 

Landis. Tr. Nat. Assn. Study and Prev. Tuberculosis, 1910, vi, 192. 

Levison. Ohio State Med. Jour., 1905, i, 204. ; 

Marfan. Troubles et lesions gastriques dans la phthisie pulmonaire, Paris, 1887. 

Munson. New York Med. Jour., 1905, Ixxxi, 539. 

Reed. Diseases of the Stomach and Intestines, New York, 1911, 3d ed., 956. 

Rehfuss, Bergeim and Hawk. Jour. Am. Med. Assn., 1914, Ixiii, pp. 11, 909, 
2088, also 1915, lxiv, 569. 

Schetty. Deutsch. Arch. f. klin. Med., 1888-9, Bd. xliv, 219. 

Schwable. Allg. Med. Centr-Ztg., Berlin, 1889, lviii, 1739; Med. Chir. Centralbl., 
Wien, 1890, xxv, 155. 

Van Valzah and Nisbet. The Diseases of the Stomach, Philadelphia, 1898, 646. 


INJURIES TO THE PERIPHERAL NERVES PRODUCED BY 
MODERN WARFARE: ' 


By C. Burns Craic, M.D., 


ASSISTANT PHYSICIAN NEW YORK NEUROLOGICAL INSTITUTE; NEUROLOGIST TO THE 
AMERICAN AMBULANCE, PARIS. 


THE injuries to the nervous system which I shall describe are 
based upon ten months’ observations at the American Ambulance 
Hospital at Neuilly sur Seine, and upon impressions gained by 
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occasional visits to the Sal Pétriére and other Paris hospitals, as 
well as the hospitals nearer the front at Compeigne, Amiens, and 
Boulogne, and certain London hospitals. 

In classifying the cases in a large base hospital, it must be borne 
in mind that the proportion of injuries to vital parts as compared 
to less serious injuries does not represent the actual proportionate 
varieties of wounds occurring in battle; that is to say, the majority 
of men wounded in the brain, abdomen, heart, or large arteries 
die on the field or at the first-aid hospitals. Therefore, the majority, 
about 70 per cent., of the wounds in a base hospital are in the arms 
and legs. It is lacerations of the soft parts and fractures of the 
extremities that one encounters in a base hospital. I may say this 
is the only form of hospital in which the skilled man is necessary, 
as first-aid and transportation treatment can be carried out by men 
of common sense with a little medical knowledge. 

It may be said that all wounds have a neurological aspect. The 
various kinds of pain and paresthesia, the cutaneous anesthesia 
immediately surrounding some large wounds, and the effect of the 
weather upon pain are worthy of attention had one the time to 
discuss them. Since the neurological feature in wounds is so uni- 
versal it is evidently necessary to make more or less arbitrary 
classes of injuries to the nervous system. Therefore, by injuries 
to the peripheral nerves is meant only those in which a wound pro- 
dueed some marked paralytic effect distal to itself, indicating that 
one or more of the principal nerve trunks had been damaged. 

Varying degrees of disability in the nerves below the point of 
injury are observed. The suspension of function may be due either 
to direct violence of the missile, flying fragments of bone, or to the 
resulting hemorrhage and edema of the part or to cicatricial pres- 
sure during healing. The subsequent disability may be motor or 
sensory, or both. 

Mild cases of loss of function in the hand or foot from wounds 
with hemorrhage and edema in the extremity above them clear up 
rapidly, provided the part is not immobilized. It may be interest- 
ing here to cite a case of this class of a more severe grade: 

J. D., aged thirty-three years, an excellent physical specimen, was 
wounded October 31, 1915, by a rifle ball which entered the right 
arm just external to the posterior axillary fold and passed inward, 
forward and upward, emerging immediately below the middle of 
the right clavicle. He was admitted to the hospital on November 3, 
having been over two days en route. The two wounds, each about 
the size of the end of a lead-pencil, were crusted over and apparently 
uninfected. The right arm looked normal, but the patient com- 
plained of stiffness in the elbow, wrist, and fingers, and there was 
considerable disability in these joints. The following day the 
disability was much greater, the entire arm was swollen and 
mottled, and there was well-marked hypesthesia. The arm was 








370 CRAIG: INJURIES TO THE PERIPHERAL NERVES 


elevated, and the next day the dressing about the posterior wound 
was found saturated with bloody serum. In the course of a few 
days, with elevation and massage and passive movements, the arm 
resumed its normal size and the hand and elbow were again func- 
tioning. The skin of the arm assumed a light canary color, and 
went through the successive stages of discoloration characteristic of 
a severe bruise. A slow hemorrhage had evidently occurred into the 
soft tissues of the arm, and resolution occurred when this was 
literally emptied out at the bullet hole. Oozing continued for two 
weeks, the wound healed, and the joint stiffness and hypesthesia 
had almost disappeared by November 29, when he was discharged. 

One of the greatest lessons learned in the war in taking care of 
wounds on a large scale is to avoid immobility of a wounded 
extremity. Even when a fracture exists with a large infected wound 
this may be avoided. The day is past when good treatment of a 
fracture consists in strapping the broken member to a splint or 
rendering the member motionless by plaster. In the early days 
of the war there resulted an abundance of cases styled “ causalgia”’ 
by S. Weir Mitchell, and described by him as frequent following 
the American Civil War. In these cases the hand or foot is cold, 
darkly mottled, red and blue. The skin is of silky smoothness, 
glossy, and the hair has diminished, disappeared, or is of finest 
texture; the nails are long and curved. The joints are usually more 
or less ankylosed and the muscles wasted. The patient complains 
bitterly of more or less continuous burning pain of agonizing inten- 
sity at times, which is wearing and exhausting to the furthest 
degree. The application of moist dressings serves to keep the pain 
in abeyance, but when the skin again becomes dry the pain recurs. 

It is interesting to quote a few lines from Mitchell’s interesting 
book, Injuries to the Nerves and Their Consequences, in which he 
described with admirable accuracy numerous cases of causalgia in 
civil war soldiers. . 

“Looking carefully through my notes I find that in a considerable 
proportion of gunshot wounds of nerves there is principally burning 
pain, or at least that this is the prominent symptom, while in slight 
injuries of nerves from compression or contusions the other forms 
of pain are more apt to prevail. 

“Perhaps few persons who are not physicians realize the influence 
which long-continued and unendurable pain may have upon both 
body and mind. . . . Undersuch torments the temper changes, 
the most amiable grow irritable, the soldier becomes a coward, and 
the strongest man is scarcely less nervous than the most hysterical 
girl. Perhaps nothing can better illustrate the extent to which 
these statements may be true than the cases of burning pain or, as 
I prefer to term it, causalgia, the most terrible of all tortures which 
a nerve wound may inflict. 

“In cases of causalgia and glossy skin the hyperesthesia is due, 
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I think, to nutritive conditions affecting the new surfaces and the 
nerves beneath them, so as to make the latter oversensitive. The 
tendency is toward atrophy and the thinned and shining skin, 
constantly fretted with tiny ulcers, seems at last to fail to shelter 
sufficiently its included nerve ends. Finally, the centres become 
oversensitive and radiate their state of sensitive wakefulness far 
and wide, just as in tetanus the motor excitability floods, at length, 
the nerves and more distant ganglia.” 

This condition is evidently due to immobilization of the arm and 
hand by the use of splints and slings in conjunction, of course, with 
varying degrees of injury to the nerve trunks. That such a result 
can be avoided has been amply demonstrated at the American 
Ambulance Hospital. An overhead suspension device whose 
detailed description must be left to the surgeon was used exten- 
sively on Dr. Joseph A. Blake’s service, considerable study being 
given to alterations for individual cases by Dr. B. B. Neubauer. 
This contrivance provided elevation of the part, thereby diminish- 
ing the usual distal edema, and permitted sufficient movement of 
the hand to afford exercise without causing pain. This in con- 
junction with the early commencement of massage not only pre- 
vented the development of causalgia but shortened convalescence 
from four to six weeks. 

Considering the enormous number of wounds of the extremities 
both of the bones and of the soft parts the infrequency of completely 
severed nerves is quite remarkable. This must be accounted for 
by the resiliency and elasticity of the nerve trunks, which permit 
a certain degree of displacement without rupture. Completely 
severed nerve trunks are comparatively rare, composing less than 
10 per cent. of the cases of peripheral nerve injury. However, all 
the symptoms of a completely cut nerve may be present from severe 
contusion or compression of the nerve, and only by direct examina- 
tion of the nerve at the site of injury, can the real nature of the 
injury be determined. The proportion of peripheral nerve injuries 
to the total number of wounded runs approximately as follows: 

Musculospiral . . . .... =. +. +. +. 212 percent. 


Se ee Cer ee 2 9 re 
I Ala oe ge i he OS os ee 9 3 
CE Ss em ka ee ee cae Gr Se ee bid 
Internal cutaneous . pe ce iar hrs» 4 
Sciatic . . . ean eee ae a ee 
Obturator ... a a ae 0.5 
Long saphenous ... . er sar oe ee 0.3 
Popliteal ee ee aN . ee he 2 


These injuries follow the same general rules which obtain in 
civil practice, 7. ¢., injuries to the sciatic nerve are much the most 
painful, whereas injuries to the nerves in the arm are more apt 
to result in motor paralysis. The commonest motor paralysis is 
that of the musculospiral, due doubtless to the location of the nerve 
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close to the humerus. An explosive fracture of the humerus such 
as usually occurs from the contact of the modern rifle ball invari- 
ably almost without exception produces a paralysis of the musculo- 
spiral of greater or less severity. Very seldom is there an isolated 
injury of a nerve, but each case is a multiplicity of injuries to all 
the tissues composing the part struck and may include one or all 
the nerves in that locality. 

A study of the varieties of wounds is of great interest, but the 
neurologist is interested more in their effect in parts distant from 
the wound. It would also be interesting to classify the causes of 
wounds to the nervous system, but this is of little value, as the 
variety received in any hospital will depend upon the character of 
the fighting at the time. That is to say, if the action is chiefly 
artillery the predominating cause of wounds will be fragments of 
shell and shrapnel ball. If the battle involves chiefly infantry move- 
ments the predominating cause of wounds will be rifle and machine- 
gun balls. In regard to bayonet wounds, suffice it to say that the 
vast majority of them are fatal, due to shock and hemorrhage. 
Very few bayonet wounds reach first-aid hospitals and practically 
none are observed in base hospitals. Let us now consider a few 
typical individual cases. 

I shall describe such cases as will best represent the result of 
severe contusion, partial division, and complete division of the 
principal peripheral nerve trunks. 

Case 1.—The first case is one in which the glossopharyngeal 
nerve was wounded peripherally. 

The patient was about 30 meters from the opposing trench on 
January 2, 1915, when a rifle ball passed completely through his 
head in a most symmetrical manner, entering the right cheek 2.2 
cm. anterior to the attachment of the lobe of the ear and making 
its exit at an exactly symmetrical point in the opposite cheek. 
Besides having passed through the rami of the lower jaw and the 
masseter muscles it had traversed the soft palate at its junction 
with the hard palate, producing a small transverse slit 2 cm. long 
in the middle of the soft palate, just at its attachment to the bony 
palate. There was no other wound visible. The palate moved 
symmetrically and promptly when elevated, but the uvula continued 
to swing in a perpendicular line. 

There was anesthesia of the soft palate below the wound passing 
out diagonally between the last molar teeth on either side. There 
was also anesthesia of both pillars of the fauces and the tonsils. 
The bite of the patient was impaired but the jaws could be closed; 
the grinding motion was also preserved but weak. 

In the course of a few weeks the wound in the palate healed as 
did the external wounds. Although his ability to chew improved, 
there was no improvement when I saw him last, two months after 
his injury, in the paralysis of the uvula, 
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Case 2.—The following case is one of contusion of the facial 
nerve with recovery. 

The patient was a man, aged twenty-five years, wounded by a 
rifle ball on March 5, 1915, which entered 2 cm. above the angle 
of the right jaw, shattering the ramus and causing a crack extend- 
ing to the condyle, according to the Roentgen ray. The ball then 
coursed through the nasopharynx and made a notch in the left 
malar bone, fracturing the rim of the left orbit. 

At the time of admission, March 30, 1915, having been in a front 
hospital previously for about a month, he was still slightly confused 
and inclined to be taciturn. Both sides of his face were swollen; 
there was distinct crepitus of the left malar bone and pain at the 
right angle on movement of the jaw. Besides these features there 
was a marked diminution in the activity of the muscles of the 
right side of the face upon both voluntary and emotional effort, 
which did not amount to complete paralysis. There was very little 
disability in the two sides of the frontalis muscle. He could not 
close the right eye nor move the right cheek and corner of the 
mouth to any great degree. He was unable to hear a watch at the 
right ear, and only at the left when held against the ear. Air con- 
duction was better than bone conduction on the left side. There 
was no disturbance of his tongue or eye. 

The patient’s confused state gradually disappeared, and he was 
able to state that the ball had been removed in the front hospital 
through the mouth. There was gradual improvement in all his 
symptoms except the deafness in the right ear, so that in two months 
there was complete return of the motor power of the right side of 
the face. He could close his eyes completely and firmly, although 
the right lid lagged a little in promptness. The right side of the 
mouth and cheek were completely restored as to motor function. 

I saw him the last time June 2, three months after his injury, 
and he was still deaf in the right ear, although hearing had returned 
in the left. There was considerable stiffness in the right mandibular 
articulation, so that he could only open his jaws 3 cms. 

CasE 3.—The following case is a rather frequent type of head 
injury, peculiar in that the chief disability consists of a motor 
paralysis of one side of the face. 

The patient, an able-bodied officer, aged twenty-five years, 
wounded, September 1, 1914, by a rifle ball at 150 meters, which 
struck him 0.5 cm. from the left corner of the mouth, knocking out 
a tooth, traversing the mouth, cutting the left half of the tongue, 
and passing out through the right ramus of the lower jaw, just 
behind the last molar tooth, fracturing the jaw and tearing away 
part of the lobe of the ear and the surrounding tissues. 

He presented at the time of admission, two days after his injury, 
a complete peripheral paralysis of the right facial nerve. He could 
not close the right eye nor move the right side of the mouth or 
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face. The right half of the forehead remained smooth when attempt 
was made to wrinkle it. There was a small area of anesthesia over 
the right side of the chin. 

The fracture in the jaw united without complication, the tongue 
healed up as did also the wound at the attachment of the ear. 

This patient was kept under observation for a period of four 
months without any noticeable alteration in the paralysis. The 
anesthesia on the chin was doubtless due to loss of function in the 
mental branch of the right inferior dental nerve, which was caught 
at the sight of fracture. 

Inasmuch as repair of the severed facial nerve would have been 
chiefly for cosmetic reasons it was decided not to attempt it until 
after the war. 





Fic. 1.—Case 4. Severe contusion of the median and musculospiral nerves. The 
outer line includes the area anesthetic to touch; the broken line, anesthesia to pain 
and temperature, and the inner line anesthesia to pressure. Note the thickened 
skin with faulty desquamation over the thumb and two first fingers. 


Case 4.—The following case represents a group of cases in which 
the median and muscular spiral nerves were injured by contusion. 

The patient was a young man, aged twenty-five years, wounded 
November 10, 1914, by a rifle ball at 150 meters. The ball entered 
6 cm. above the external condyle and 5 cm. anterior to the per- 
pendicular line from the condyle and passed diagonally upward 
through the arm and in front of the humerus making an exit 
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13 cm. above the external condyle in the perpendicular line of the 
condyle. 

He suffered from continuous oozing from the wound of exit, 
and finally a severe hemorrhage occurred on November 15, so that 
it was necessary to ligate the brachial artery, which was done by 
Dr. Everingham. Recovery as regards the wound then proceeded 
normally and the wounds were fully healed by January 15, 1915. 
At that time the following paralytic phenomena were present: 
inability to flex the wrist toward the radial border; ulnar flexion 
was preserved; palmar flexion of the wrist was accomplished 
almost solely by contraction of the ulnar muscles. When at rest 
the hand inclined toward the ulnar side. The hand could be 
extended to a straight angle but no farther, and offered very little 
resistance, being easily forced into flexion. Opponens and adduc- 
tor power of the thumb were wanting; there was feeble abduction 
and extensor power in the thumb. The two ulnar fingers could be 
flexed at the first phalanx, the distal two remaining extended. 
There was no flexor power in the index finger and very feeble in 
the middle finger. Abduction and adduction of the little finger were 
well preserved; it was feeble in the ring finger and absent in the 
other two. Triceps reflex was active, but the reflex in the biceps 
and suppinator were wanting. The reflex was also active in the 
extensor longus pollicis. 

The skin over the radial border of the hand, front and back, 
showed improper desquamation in the form of a thickening and 
piling up of the epidermis. There was an extensive anesthesia of 
the palmar surface, as indicated in Fig. 1, to all modalities of 
stimulation. The outer line confines the area of anesthesia to 
touch, the interrupted line pain and temperature, the inner line 
pressure. 

The patient was operated on January 26 by Dr. Drennen. The 
median nerve was found greatly swollen and edematous; musculo- 
spiral was less so. There was no anatomical interruption in con- 
tinuity. The surrounding tissues were soft and friable, and it was 
difficult to control hemorrhage. 

The patient recovered from the operation and improvement 
in the paralytic phenomena was exceedingly slow—in fact, during 
two months, after which the patient was lost sight of, there was 
very little, if any, improvement. 

Case 5.—The next case is also one of contusion of the median 
with laceration of the ulnar nerve. 

The patient was a vigorous young man, aged twenty-six ,wounded 
by bursting shrapnel on October 29, 1914. There were numerous 
pieces of shrapnel in the scalp and soft part of the arm. The major 
part of the olecranon process was blown away and the elbow joint 
exposed. The wound was cleaned up October 31, and the pieces 
of shrapnel removed. The arm was put in plaster for a month with 
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drainage and the wound healed kindly, giving, of course, an anky- 
losed elbow. Examination showed at that time, December 1, 
a tender ulnar and median trunk in the arm. There was no area 
of anesthesia in the hand or forearm, but there was a pronounced 
hypesthesia over the ulnar portion of the dorsum of the hand, 
and over-+he palmar surface from the ulnar border to the middle of 
the palm, including the little and ring finger. The epicritic sense 
was lost distally to the first interphalangeal joint of the little and 
ring finger. 

The skin of the fingers, especially near the tips, was thickened 
and brownish, and over the remainder of the hand the skin was 
mottled, cold, and moist; a pin-prick showed a small red point 
for a long time, which continued to bleed, and desquamation pro- 
ceeded imperfectly. The nails were long and curved both laterally 
and from the matrix to the free border. There was a very incom- 
plete flexor ability of all the fingers and thumb of the hand. There 
was no opponens power in the thumb, and abduction and adduction 
were imperfect. 

A diagnosis of lesion of the ulnar nerve and damage to the median 
was made, and the patient was operated on December 5, by Dr. 
Blake. At operation the radial border of the ulnar nerve was 
found severed and a neuroma the size of the end of a finger had 
formed at this point. The median nerve presented a normal appear- 
ance. The neuroma was removed from the ulnar and the nerve 
was freed from scar and the raw ends of the nerve approximated. 
The operative wound healed without complication. Immediately 
after the operation there was a complete anesthesia over the entire 
distribution of the ulnar nerve, which was only hypesthetic before, 
and complete motor paralysis of both the ulnar and median, 7. ¢., 
of flexor power in the hand or fingers. Sensation slowly returned 
during the next five months, so that at the time he was last exam- 
ined, April 11, 1915, sensation to touch, pain, temperature, and 
pressure had all returned; but there was atrophy of both the 
thenar and hypothenar eminences and the interosseous muscles and 
weakness of all the flexor muscles of the hand and fingers, more 
pronounced in those supplied by the ulnar. His elbow had, of 
course, remained ankylosed. 

In this case the recovery of the contused median was almost 
complete at the end of five months, whereas the partially severed 
ulnar showed only partial and faulty recovery. The improvement 
was due, doubtless, to the resumption of function by the undivided 
portion of the ulnar. 

Case 6.—The following case is one of isolated injury to the 
median. 

The patient was a young man, aged twenty-six years, shot Feb- 
ruary 1, 1915, by a rifle ball while stringing barbed wire before his 
trench near Ypres, which was 50 meters from the trench of the 
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Fic. 2.—Case 6. Division of the median nerve in the middle of the forearm. The 


lower line limits anesthesia to touch; broken line, pain and temperature; upper line, 
pressure sense. 


Fig. 3.—Case 6. Division of the median nerve in the forearm. The outer line limits 
anesthesia to touch; broken line, pain and temperature; inner line, pressure. 
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enemy. He felt no pain, but experienced a sudden paralysis of his 
left hand. He entered the hospital on February 3, 1915, at which 
time his left forearm exhibited, near the middle at the flexor sur- 
face, a small wound about 1 ecm. in diameter, and upon the extensor 
surface immediately opposite was a wound about twice as large. 
The ball, which was evidently from a rifle, had passed through the 
forearm between the bones; the Roentgen ray showed no fracture. 
There was a slight yellowish desquamation around the wounds, 
but no infection, and they healed quite promptly. There was a 
paralysis of the flexors of the index and middle finger, none of the 
other two. He could oppose the thumb, and all extensor power in 
the hand was preserved. The end of the thumb and the first two 
fingers felt dead to him. Upon sensory examination there was 
found to be an anesthesia to touch, pain, temperature, and pressure 
over the palmar surface of the radial half of the hand and of the 
dorsum of the index and ring finger. (See Fig. 3.) Ten days 
after he was wounded he began to have a prickling sensation in the 
thumb and first two fingers. This patient was soon lost sight of, 
so that the outcome is unknown. 

Case 7.—The following case illustrates the large group in which 
there was contusion of the musculospiral nerve. 

The patient was a man, aged twenty years, wounded February 1, 
1916, by a bursting shell. The missiles had shattered the humerus 
10 cm. above the elbow and cut across the belly of the carpi-ulnaris 
group. Complete wrist-drop with no extensor power in the fingers 
resulted. There was moderate hypesthesia over the radial half of 
the dorsum of the hand. By June 1, 1915, after four months, he 
could extend the fingers slightly and the hypesthesia had dimin- 
ished greatly. After five and a half months he began to extend the 
wrist, and by August 1, 1915, six months after the trauma, his 
wrist extension was fairly strong and that of the fingers practically 
normal. 

Case 8.—This case showed complete division of a musculospiral 
and a great sciatic nerve. 

The patient was a man, aged twenty-three years, wounded 
September 25, 1914, by a bursting shell. He fainted and fell. 
When he recovered consciousness, as he lay upon the ground, he 
found that he could move neither the right arm nor leg. He was 
transported by stretcher, train, and ambulance to the hospital, 
arriving September 27, 1914. He presented a badly comminuted, 
compound fracture of the humerus, together with a rifle-ball wound 
through the soft tissues of the thigh posterior to the femur. His 
wound was seriously infected with a gas bacillus, and he ran a very 
precarious febrile course for ten days, after which the infected 
state ameliorated. His arm went on to fair recovery as far as the 
fracture of the humerus was concerned, but continued to discharge 
purulent material up to February 13, 1915. 
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The wound in the thigh was thoroughly cleaned and healed up 
with greater promptness. 

The hand presented a complete wrist-drop with no power of 
‘ extension in any of the fingers or wrist. When attempting to grip 
something there was a marked tendency of the wrist to curve 
inward; the triceps reflex was absent. The hand continued 
, cyanotic, moist, and slightly edematous throughout observation. 

There was an anesthetic area, somewhat the shape of a mitten, 
over the dorsum of the hand, from the wrist to the base of the first 
finger, and including the thumb. Inside this area of anesthesia to 
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A Fic. 4.—Case 8. Division of the great sciatic nerve. The line on the leg limits 
: touch anesthesia; the broken line pain and temperature, and the line crossing the 
sole pressure anesthesia. Note the trophic ulcer. 


light touch was a similar area anesthetic to temperature and pain; 
within this there were points where pressure was not observed. s 
j There was also complete foot-drop with absence of the Achilles 
jerk and anesthesia over the dorsum and sole of the foot and the 
outer and posterior surface of the leg running up near the head 
of the fibula. The area of greatest extent was anesthetic to light 
touch; inside this was the area anesthetic to pain and temperature, 
while the absence of the pressure sense was confined to the foot. 
Over the inner surface of the leg from a point just below the ankle, 
sensation was normal. 
The ball had entered the right thigh 10 cm. above the popliteal 
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fold at the inner side and made its exit 19 cm. above the external 
condyle. 

There developed during the next three months a considerable 
atrophy of the right thigh and calf, measurments being: right calf, 
29 cm., left, 54 em., at a point 13 cm. below the patella; right thigh, 
45 em., left, 51 cm., at a point 22 em. above the patella. 





Kc. 5.—Case 8. Division of the great sciatic nerve. The long line limits touch 
anesthesia; the broken line pain and temperature, and the line crossing the foot 
pressure anesthesia. 


The reflexes were, of course, present upon the left side, but the 
right knee-jerk was more active than the left. The right ankle-jerk 
was absent. There was no nerve-trunk tenderness. 

On March 1 the sciatic nerve was exposed and found completely 
severed, and a large bulbus neuroma, the size of the last joint of 
a man’s thumb, had formed upon the end of the upper fragment; 
the lower end was imbedded in dense scar tissue. A fragment of 
the sheath of the nerve remained intact and prevented the ends 
from becoming widely separated. The scar tissue and neuroma 
were removed and the cut ends of the nerve united, 
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During the course of the next month the patient developed 
trophic ulcers upon the right heel, dry desquamating surfaces 
with hard definite borders and pinkish centres, deepening into red 
at the middle. The skin of the sole became soft, smooth, and glis- 














Fic. 6.—Case of severed sciatic with large trophic ulcer on the sole. The epithe- 
lium separated in one piece exposing a thick crust of dried yellow exudate into which 
hemorrhage had occurred. Complete anesthesia as in Case 8. 





Fig. 7.—Case 8. Division of the great sciatic nerve. The long line limits anes- 
thesia to touch; the broken line anesthesia to pain and temperature, and the line 
at the ankle anesthesia to pressure. Note the trophic ulcer. 


tening. These trophic ulcers continued during the five successive 
months during which “1 had him under observation. They had 
appeared apparently without external injury. 

The musculospiral was operated March 24 by Dr. Dubouchet and 











382 CRAIG: INJURIES TO THE PERIPHERAL NERVES 


found to be severed completely with a large neuroma at the end 
of the upper frequent. This was removed, the ends of the nerve 
were freshened, all scar tissue was taken away and the nerve 
sutured. The wound of operation healed without noteworthy 
event. 

During the succeeding five months following the sciatic operation 
and the four months following the musculospiral operation I 
observed no alteration whatever in the paralysis of either nerve. 








Fic. 8.—Case 9. Perforation of the great sciatic nerve by a shell fragment. The 
long line indicates anesthesia to touch; the broken line, anesthesia to pain and tem- 
perature. The area over the dorsum of the foot yields a burning sensation when a 
pin is drawn over it. 


CasE 9.—In the following case the sciatic nerve was completely 
traversed by a small fragment of shell without section of the body 
of the nerve. 

The patient was a well-developed muscular man, aged twenty- 
two years, who came to the hospital March 14, 1915. He was 
wounded by an exploding bomb on March 2. He was thrown to 
his knees from a standing posture but was able to arise and walk 
100 meters without pain. He noticed that his left foot drooped 
from the ankle so that he had to step high in walking. When he 
reached the aid post he was carried to the rear because severe 
pain had commenced in the sole of his foot, which made walking 
impossible. He continued to have severe pain of a burning charac- 
ter in the sole and outer side of the calf up to the time of admis- 








hi 

















} 
¥ 












CRAIG: INJURIES TO THE PERIPHERAL NERVES 383 


sion. These symptoms were greatly increased by attempting to 
walk. At the time of admission he could, with considerable pain, 
bear his weight on the left foot, but could only take two or three 
steps. 

Examination showed complete foot-drop with tenderness of the 
external popliteal nerve, also of the posterior tibial, and of the 
plantar nerves. The peroneal nerve was insensitive to compression. 
The Achilles jerk was absent and there was anesthesia to touch, 
pain, and temperature over the outer surface of the calf, sole, and 
toes. Over the dorsum of the foot and swinging round beneath 
the malleolus, like the neck of a pear, was an area over which the 
drawing of a pin-point produced a burning sensation. There was 
1 cm. of atrophy in the left calf. Four centimeters above the flexus 
of the knee, just inside the outer hamstring tendon, was a small 
healed scar, about 1 cm. in diameter, which was exceedingly tender 
on pressure. A Roentgen-ray examination revealed a small piece 
of steel, about as large as a grain of wheat, at this point deep in 
the thigh. 

At operation by Dr. Chauveau, on March 29, a deeply pitted 
scar was found in the sciatic nerve just above the bifurcation. The 
nerve was split but no foreign body was found; the missile had 
evidently passed completely through the nerve. For three days 
after the operation the pain in the leg was greatly diminished, but 
then recommenced with great vigor, and from that time gradually 
subsided and disappeared, so that by April 10 the pain was gone 
and the anesthesia, to all forms of stimulation, had disappeared 
except over the outer edge of the sole, where a pin-prick was still 
unperceived. The calf and external popliteal nerves were still 
tender on pressure. When the sciatic was compressed above the 
lesion paresthesia was produced in the foot. This condition did not 
exist previous to the operation. 

By May 7, 1915, he was able to move the toes up and down 
feebly. While in bed there was no pain in the foot, but when it 
was dependent it became red and congested and painful, so that he 
could not step upon it. This condition proceeded for upward of 
six weeks before he was able to get about with comfort on a crutch, 
and it was another month before he could walk alone with an) 
comfort. , 

Even in this comparatively slightly damaged sciatic nerve it 
was five or six months before recovery could be said to be approxi- 
mately complete. 

Case 10.—The following case will represent a group of cases in 
in which the sciatic nerve was almost completely cut across. 

The patient was a vigorous man, aged twenty-four years, who 
was shot through both thighs near the middle and posterior to the 
femurs, October 5, 1914. The wounds were evidently those of a 
rifle ball. He was unable to move either lower extremity below 
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the knee from the moment of injury. He was taken by stretcher 
and ambulance to the train and arrived at the hospital October 9. 
The wounds were mildly infected, but under antiseptic treatment 
healed rapidly. He presented a complete paralysis of the left 
foot, with foot-drop and absence of the Achilles jerk. There was 
no power in the anterior tibial or peroneal muscles. The gastroc- 
nemius showed a feeble contraction of the inner half. Over this 
leg there was an area of anesthesia to touch, pain, temperature, and 
pressure covering the peroneal surface of the leg but narrowing 
sharply to a point near the head of the fibula. The heel, sole, and 
dorsum of the foot were also anesthetic. There was a small area 
of anesthesia over the peroneal surface of the right calf. 

During the following month the area of anesthesia disappeared 
and motor power began to return in the right foot, but there was 
no improvement in the left leg. The popliteal nerve and its branches 
were extremely sensitive to pressure, especially the external peroneal. 

During the second month the motor power became increasingly 
strong in the right foot, but there was no change in the left. The 
internal popliteal became less sensitive to pressure and the pos- 
terior tibial and plantar nerves became insensitive. During all this 
period the knee reflexes were active. 

On Janvary 15 Dr. Miniot cut down upon the left sciatic and 
found it « . but severed and surrounded by dense cicatrix. There 
was a fine strand of anatomically intact nerve at the inner border. 
The cicatrix was completely removed as well as a large neuroma 
upon the upper end of the nerve, the ends of the nerve united, and 
the wound closed. 

During the succeeding seven months there was not the slightest 
alteration in sensation or motor power in the left leg. About six 
months after the operation the patient spilled some warm water, 
not really hot, upon the dorsum of the foot, producing large blebs 
wherever the water fell; this resulted in a slowly healing trophic 
ulcer. The skin of the sole became thin, smooth, and papyrus-like. 
There was, of course, entire loss of sense of position in the toes. 

Case 11.—This case was one of compression of the popliteal 
nerve, with complete recovery. 

The patient was a well-developed young man, aged twenty-one 
years, wounded March 30, 1915, by a piece of shell which entered 
the thickest part of his right calf near the posterior median line, 
passed forward and lodged between the bones of the leg, as shown 
by the Roentgen-ray. Five days later, because of severe hemor- 
rhage, while lying in a hospital near the front, the popliteal artery 
was ligated. 

He entered the American Ambulance April 18, 1915, and pre- 
sented a complete foot-drop without any extensor or flexor power 
of the foot or toes. There was also complete anesthesia of the sole 
and the peroneal surface of the leg and of the dorsum of the foot, 
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except a triangular space running from the little toe to the ankle, 
then to the heel. Over this area sensation was preserved; the 
Achilles reflex was absent. The roentgenogram showed a piece of 
shell to be still present. On April 23 this was removed by Dr. 
Chauveau. 

By the middle of May the wound had healed. At this time the 
Achilles reflex was found to be again present, though feeble; feeble 
flexor power of the foot and toes was also present and the foot could 
be feebly inverted, 7. e., there was no extensor power. The anes- 
thesia had become rather marked hypesthesia. There was, of 
course, no pulse in the dorsalis pedis nor in the posterior tibia 
artery at the ankle. 

During the course of the next two months, extensor power of 
the foot began to return and the flexor power became increasingly 
strong. The sensory disturbance had also diminished and the 
Achilles jerk was more brisk. 

Case 12.—The following case is one of injury to the posterior 
tibial nerve, the injury consisting of a division of a small portion 
with compression and atrophy of the nerve due to a dense cicatrix: 

The patient was a young Servian officer, aged thirty-two years, 
of good physical makeup, wounded August 14, 1914. He came to 
France and entered the American Ambulance February 8, 1915. 
At that time, upon examination, the patient showed wounds in 
the left calf due, probably, to a rifle ball. The ball had entered 
the inner head of the gastrocnemius, 12 cm. below the internal 
condyle of the femur, passed posterior to the tibia and made its 
exit 22 cm. below the head of the fibula, fracturing the latter bone. 

Immediately after the injury, patient experienced complete 
drop-foot. He fell from standing position, having considerable 
pain at the point of injury but none in the foot. The wound healed 
and the fracture united without complication, and after two months 
he was able to flex the foot on the leg. 

Becoming impatient because of persistent pain upon resting his 
weight on the ball of the left foot he came to Paris and was sent 
to the American Ambulance. At the time of admission, five and 
a half months after date of injury, the right calf measured 32.5 
em., and the left 31.5 em., an atrophy of | em. There was a 
distinct flushed appearance of the left leg at the outer surface 
and an increased sense of warmth as compared with the right. 
There was slight edema of the left ankle and all movements of the 
foot were possible except flexion of the foot upon the leg, which 
was limited when a right angle was reached; in fact, it did not 
permit a passive movement beyond this point because of pain in 
the dorsum of the foot. Movement of the toes dorsally and in 
plantar direction was preserved. There was complete anesthesia 
upon the sole of the foot only to touch, pain, and temperature; 
pressure on the posterior tibial nerve produced the sensation of 
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formication on the sole of the foot. The Archilles reflex was absent; 
there was no plantar response. Considerable pressure upon the 
plantar nerves and the posterior tibial nerve caused pain; pressure 
on the dorsum of-the arch of the foot also produced pain. 

The chief disability at that time, however, was pain in the ball 
of his left foot upon resting his weight upon it. The patient describes 
the pain as not especially situated in the sole, but racher inside 
the foot near the metacarpal arch. 

Since there was no considerable motor disability the patient 
was placed upon massage and electricity, with a view to assisting 
recuperation of the injured nerve and to wait for complete reéstab- 
lishment of function. By the middle of April the Achilles jerk had 
returned, although the anesthesia remained the same. The skin 
of the sole was soft and glossy and desquamation was inclined to 
be delayed, and the sole of the foot began to show definite atrophy. 
The pain in the foot, though somewhat diminished, was still present 
and the patient limped about with a cane favoring this foot. 

On May 27, 1915, Dr. Dubouchet exposed the posterior tibial 
nerve and found at the point of injury an hour-glass constriction 
of the nerve, due to original contusion and partial division, with 
subsequent dense cicatrix formation surrounding it, although a 
very small portion of the nerve had been cut. The nerve was 
freed from scar, a small neuroma trimmed away, and the freshened 
surfaces of the nerve were attached and the wound closed. 

This patient was kept under observation for only two months 
following the operation, during which time no alteration in sensation 
had occurred. The pain in the foot was considerably relieved and 
the motor power remained as before the operation. 

Case 13.—The following case represents a rather rare group of 
vases in which the small sciatic nerve was completely severed, and 
the great sciatic nerve contused. 

The patient was a captain of infantry, aged thirty-six years, who 
was wounded, November 6, 1914, and arrived at the Ambulance 
on November 8. A rifle ball had entered the right thigh on the 
inner aspect in the upper third and had traversed the thigh and 
buttock, making its exit on the outer side of the buttock, having 
passed posterior to the femur and touched the posterior surface 
of the great sciatic nerve en route. At the instant of injury he was 
kneeling; he felt an instantaneous severe pain in the sole of the 
foot, which had not ceased at the time of admission. He was 
carried immediately on a stretcher to a poste de secour, where he 
was given first aid. He was then brought by train and ambulance 
to the hospital. He had had repeated injections of morphin without 
abatement of the pain. 

Although the wound was apparently clean the unmitigating pain 
justified an operation, which was performed on November 10. 
Previous to the operation the patient lay in bed with the right leg 
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flexed as the position of greatest ease. The right knee-jerk was 
greater than the left but the right ankle jerk was absent. The 
great sciatic nerve and all its branches and the muscles of the calf 
were extremely tender on pressure; even touch on the sole of 
the foot was so painful that he could not bear contact with the 
bed or bedclothes. The spontaneous pain was referred to the 
foot and the flexus of the knee. Movements of the leg and foot 
were possible, but that of the toes was very feeble. Over the pos- 
terior surface of the thigh was an elongated oval area of anesthesia 
to touch, pain, and temperature, extending from the great sciatic 
notch down to about 10 cm. above the flexus of the knee. 

At the operation the great sciatic was exposed just below the 
notch where it makes its exit from the pelvis. The nerve was 
found to be intact; the small sciatic, however, was severed. The 
track of the bullet showed that it had passed across the great 
sciatic nerve without great damage. There was rather a marked 
inflammatory process surrounding the nerve, but no gross alteration 
in the appearance of the nerve itself was perceptible. The wound 
was kept open and allowed to heal by granulation. The patient 
experienced little relief following the operation, but great relief 
was derived from elevation of the foot and leg and exposure of the 
wound to the rays of an electric bulb several hours a day. Sodium 
bromide was also used efficiently. The improvement was gradual 
but certain, both in the disappearance of pain and the ability to 
move the leg and toes, so that by January 11, 1915, two months 
after the injury, the patient was able to walk with crutches. He 
could not, at this time, bear his weight upon the foot; in fact, did 
not use it in walking. It was not until two months later that he 
could bear his weight with any degree of comfort. At this time, 
March 5, 1915, the scar of operation, 12 cm. long, running parallel 
with the thigh and between the tuberosity of the ischium and the 
great trochanter, had become insensitive. There was atrophy 
of the right thigh and leg, the right thigh measuring 38 cm. and the 
left 43 cm., 22 cm. above the patella. The circumference of the 
right calf was 25 cm.; of the left 29 cm., 13 cm. below the patella. 
There was weakness in flexion of the leg and in both flexion and 
extension of the foot. The sciatic nerve, posterior tibial, and the 
plantar were moderately tender on pressure, especially the latter. 
Pressure upon the centre of the scar produced pain in the foot. 

It was not until April, 1915, six months after the injury, that the 
patient was able to walk alone and with a normal gait. The atrophy 
persisted but the tenderness had practically disappeared. 

Case 14.—This case represents an uncommon group in which 
injury to the long or internal saphenous was the isolated neurologi- 
cal finding. 

The patient was a recent graduate of medicine, aged twenty- 
eight years, engaged with his company as a surgeon at the time 
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he received his wound. He was wounded October 28, 1914, and 
arrived at the hospital October 31. His wounds consisted of small 
pieces of shell which had peppered the right thigh in its upper 
portion; one small piece had entered the knee joint. When wounded 
he was walking beside a stretcher upon which a wounded man was 
being carried by four others. A shell exploded about three meters 
in front of them, killing the wounded man and the four carriers 
and wounding the patient, knocking him off his feet. He got up, 
felt short of breath, felt blood trickling down the right leg of his 
trousers, and thought from the position of the holes in his trousers, 





hia. 9.—Case 14. Injury to the long saphenous nerve. Within the area anes- 
thetic to light touch were areas upon which brushing the finger caused “‘ burning.”’ 
The small oval area was completely anesthetic. 


that his femoral artery might have been injured. Grasping the 
artery in the groin he walked 15 meters to the poste de secour. 
When he arrived he felt faint and lay down. He then began to 
experience a lancinating and burning pain down the right leg and 
at the same time a dead feeling in the foot. His wounds were 
dressed and pronounced not serious, and he was sent by train and 
ambulance to the hospital. 

The operation, November 1, consisted in removing the various 
pieces of shell which had imbedded themselves in the quadriceps 
muscle. No attempt was made to remove the fragment in the knee. 
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I saw him first a week later, when he complained of hyperesthesia 
over the foot and leg, even to the touch of the sheet, and as for 
wearing his sock, it was impossible. 

Upon careful examination it was discovered that to the light 
‘touch of cotton wool or a camel’s hair brush there was a strip of 
anesthesia 10 cm. wide, beginning at the middle of the patella, 
passing down the front of the shin and turning off to include the 
inner surface of the foot and ankle. Within this area were two 
areas which produced a burning sensation when the finger was 
rubbed over them or a pin dragged across them. ‘These areas are 
represented as included within the dotted lines of the photograph. 
Just below the patella, within the area paresthetic to the pin 
scratch, was a small oval area of anesthesia. There was a small strip 
about 1 to 2 cm. wide on either side of the area anesthetic to touch 
which gave a burning sensation when pricked with a pin. Light 
pressure upon one of the small scars, of which there were five or 
six, in the middle of the thigh caused a tingling through the 
anesthetic area. 

The hyperesthesia gradually subsided, so that by December 1 
his wounds had healed and he was able to wear his sock and shoe 
without discomfort. His chief complaint was, and continued to 
be, the slight disability from the morsel of steel remaining in the 
knee-joint, probably in the cartilaginous portion of the end of the 
femur. This disability gradually improved without removal of 
the fragment. 

The anesthesia described over the leg persisted as well as the 
areas yielding a burning sensation upon a pin scratch; in fact, 
they were present at the time I last saw him, April 12, 1915, six 
and a half months after the date of his wounds. 

The distribution of his neurological disturbance pointed to a 
severe injury to the long saphenous nerve, which doubtless occurred 
near its origin high up in the thigh. It was not observed on opera- 
tion, but the lack of improvement in regard to the anesthetic and 
paresthetic symptoms would indicate that it was almost severed. 

Case 15.—This case represents a group in which the injury 
involved the entire bract ial plexus. 

The patient was a young officer, aged thirty-two years, wounded 
October 19, 1914, while lying on the ground, firing. A rifle bullet’ 
entered the muscles of the shoulder posteriorly and below the spine 
of the scapula and passed upward into the shoulder, carrying with 
it pieces of a pair of field glasses, including the leather case and 
parts of the buckle on the case. 

The patient was in instant agonizing pain and thought that his 
right arm had been shot off near the shoulder. He looked at his 
arm and hand, and finding them attached to his body, attempted 
to move them but was unable. 

The patient entered the hospital October 22. A roentgen-ray 
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examination showed various fragments of foreign bodies in the 
shoulder and axilla beneath the joint. The wounds were badly 
infected and were opened for drainage. Finally, on November 12, 
Dr. Dubouchet removed the lead portion of the bullet above the 
clavicle and the jacket of the bullet was removed from the chest 
wall. A piece of leather from the case escaped from the sloughing 
wound some weeks later, as did also small pieces of the buckle. 





Fig. 10.—Case 15. Contusion of the brachial plexus. Note atrophy of the shoulder 
and arm muscles. Note particularly the dystrophic patchy desquamation. 


During November any passive movement of the fingers, hand 
and arm was associated with great pain; no active movement was 
possible. There was about 1 em. of atrophy in the arm and 5 em. 
in the forearm, and interosseal atrophy in the hand. 

During December feeble flexion of the arm appeared, but there 
was still none at the wrist and very little of the fingers and thumb. 
Abduction and adduction of the fingers was weak and no extensor 

. . ryy . . 
power of the hand was possible. There was no deltoid action. 
There was hypesthesia of the entire arm below the shoulder. The 
triceps reflex was absent but the biceps was present. 

During January, the third month, improvement proceeded 

‘ - : 
rapidly. The flexor power returned more rapidly than the extensor 
power in the forearm, wrist, and fingers. During this period he 
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was receiving passive movements, massage, and electrical treat- 
ments. 

By the beginning of February the extreme sensitiveness to 
touch had disappeared, and flexion of the wrist and fingers was 
complete but weak. Opponens power and adduction were feeble; 
there was slight extension of the wrist, better in the fingers but 
not complete in either. Complete flexion of the forearm was pos- 
sible and the biceps reflex was very active. Extension of the 
forearm was incomplete and the triceps reflex absent. The deltoid 
contracted slowly, but he could not raise the arm more than 45 
degrees. The skin of the fingers was smooth and glossy, and 
there was a pronounced tapering of the fingers as compared with 
the other hand. There was partial obliteration of the wrinkles at 
the joints. The palmar surface was moist and of a deep pink 
color. The nails are long, narrow and curved. The desquamation 
over the posterior surface of the arm was peculiarly faulty. Large 
and small pale brownish or yellowish plaques of epithelium adhered 
to this area. Over this area, where desquamation was most faulty, 
there was anesthesia to touch, pain, and temperature, as indicated 
in Fig. 10. There was diminished sensation over the hand except 
the tips of the fingers, which were hypersensitive. 

During the succeeding five months the motor power gradually 
returned to the hand and arm; the feeblest and weakest movement 
being the elevation of the shoulder, which was not complete, nor 
did the anesthetic area disappear. There was still slight atrophy 
of the arm and forearm and of the muscles of the shoulder tip of 
the scapula. The sensitiveness of the skin had entirely disappeared. 
The hand grasp was firm but not powerful. 

It was, therefore, at least nine months before the contusion 
of the plexus at the shoulder recovered, and then not completely, 
as there was still disability in the circumflex, and general weakness 
in the arm and hand. 

Cask 16.—I will now pass to an interesting case of injury to the 
lumbo-sacral plexus. The majority of cases of injury to the sacral 
plexus usually involve the pelvis and the peritoneum to such an 
extent that the patient was in too critical a condition to examine 
or in such great pain that the findings were not reliable. 

This case was one of a young lieutenant, wounded at Florence, 
August 24, 1914. While sitting his horse a shell exploded about 2 
meters behind him and near the ground. A large flattened piece 
of shell, about the size of the hand, passed completely through the 
body of the horse, severing its vertebral column just behind the 
saddle and striking the rider upon a pair of field glasses which hung 
from his shoulder, flattening the latter to the thickness of a hand 
against the upper pelvic and lower lumbar region of the left side, 
and together with the force of the explosion knocked the rider over 
the head of the mortally wounded animal. He was able, with the 
aid of two men, to get upon his feet and experienced great pain in 
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his left thigh, leg, and foot as well as in the left lumbar region. He 
lay two days in a box car, the pain being greater lying than when 
sittmg. Finding himself unwounded, except for a bruise where the 
field glasses had hung, he returned to duty the third day, in spite 
of his pain, and was with his company sixteen days when his horse 
slipped and both went down, the man striking his left side. He 
got up and walked, with great pain in the left lumbar region. 





hic. 11.—Case 16. Contusion of the left Jumbo-sacral plexus. The hatched 
area was markedly hypesthetic to touch, pain, and temperature. Note particularly 
the area supplied by the ilio-hypogastric nerve, showing that all nerves from the 
plexus were affected 


He was taken to an improvised hospital, where he lay for one 
month. At the end of that time he attempted to walk and did so 
for two or three hours, following which the pain in the left loin 
and thigh became excruciating. 

He entered the American Ambulance on November 13, 1914, 
and at that time he complained of severe pain in the left lumbar 
region and down the left lower extremity of the foot posteriorly 
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and inability to walk because the slightest weight of his body upon 
his foot increased his pain. 

Ile was a man aged thirty years, of large frame and very mus- 
cular. There was over the left sacral region posteriorly, the last 
remnant of a bruise. ‘There was no evidence of atrophy in the 
left lower extremity, but even light pressure over the left lower 
abdomen or over the left lumbar region, or down the course of the 
sciatic, produced intense pain. Pressure at the anterior iliac 
spine caused pain below the great trochanter. The crest of the 
ilium was very tender on pressure; even the slightest pressure on 
the sole of the foot was intolerable. There was no paralysis, but 
extreme movements of the lower extremity increased his pain. The 
knee and ankle reflexes were preserved. Over the entire extremity 
existed a diminished sensation to all modalities of stimulation, 
which amounted almost to anesthesia. This hypesthesia extended 
anteriorly up to the groin, latterly, and toward the median line, 
extended upon the abdomen about 4 cm., halfway to the umbilicus. 
The hypesthesia also obtained over the left half of the penis and 
scrotum, posteriorly the hypesthesia extended up over the hip as far 
as the level of the top of the sacrum. 

During the next month there was a slow return of acuteness 
of sensation throughout the extremity and a partial disappearance 
of tenderness of the lumbar region, but the sciatic and its branches 
remained very sensitive to pressure, and pain on movement of the 
hip remained. He was able to move the knee and foot without 
pain. 

On December 12, 1914, his pelvis and lumbar region were immo- 
bilized by a plaster cast extending over the short ribs to the upper 
thighs. During the next six weeks the pain gradually disappeared, 
and sensation became completely reéstablished. A week later he 
was fit for discharge and went home walking with crutches, as there 
was still some tenderness when his weight was permitted to rest on 
his left foot. The left sacro-iliac joint was still tender to pressure. 

The following conclusions may be drawn concerning injuries to 
peripheral nerves produced by shot and shell: 

1. Laceration and contusion may be differentiated usually by 
careful neurological examination. In some cases exposure of the 
nerve at the site of the injury is the only means by which exact 
knowledge of the nature of the injury to the nerve is obtained. 
Neither test of function nor electrical reaction will differentiate 
contusion from laceration. 

2. Cases of simple contusion recover slowly, and as a rule com- 
pletely. 

3. Gunshot and shell wounds causing lacerations of the nerves 
do not lend themselves readily to plastic operations. Because of 
the infection weeks and months elapse before plastic work can be 
undertaken. During ten months no recovery in such cases was 
observed. 
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THE DIETETIC MANAGEMENT OF HYPERCHOLESTERINEMIA 
IN CASES OF CHOLELITHIASIS. 


By M. A. Rornscuitp, M.D., 


AND 


N. Rosentroa, M.D., 


NEW YORK. 
(From the Pathological Laboratory, Mount Sinai Hospital, New York City. 


Tue relationship of cholesterin to gall-stone formation has been 
emphasized by many authors. Naunyn! has claimed that choles- 
terin is an excretory product of the epithelium of the gall-bladder 
and bile ducts. Aschoff and Bacmeister? have conclusively shown 
that when cholesterin is found in the epithelium of the gall-bladder 
it is due to resorption from a saturated bile. Aschoff has especially 
emphasized the mechanical conditions in the gall-bladder and ducts 
as the important factor in the formation of precipitation stones which 
consist practically of pure cholesterin. Chauffard* and Bacmeister 
and Havers‘ have called attention to the relationship of hyperchole- 
sterinemia to the formation of gall-stones. In pregnancy we have a 
physiological. hypercholesterinemia, and it has been well established 
that gall-stone formation is more frequent in pregnant women. 
Bacmeister and Havers have shown in their work on a pregnant dog 
with a biliary fistula that there is a real retention of lipoids in preg- 
nancy. With the birth of the young there is a sudden excretion of 
the retined lipoids. This would naturally lead to an excretion of a 
bile more or less saturated with cholesterin with a resulting tendency 
to the formation of pure cholesterin stones. The gross and micro- 
scopic appearance of these stones lends strong support to this view. 
The physical characteristics of these precipitation stones show that 
they are composed of a conglomerate mass of cholesterin and are 
not formed by a gradual deposit in concentric layers, demonstrating 
that there is a more or less sudden precipitation of cholesterin from 
the bile in the gall-bladder and ducts. 

One of us’ has recently shown that the cholesterin content of the 
blood and bile depends upon the type of food the organism con- 
sumes. Herbivora ingest relatively small quantities of cholesterin, 
and consequently show relatively small quantities in their blood 
and bile; whereas the diet of carnivora and omnivora is richer in 


1 Klinik der Cholelithiasis, Leipzig, 1892. Miinchen. med. Wehnschr., 1898, xiv, 


1293. 

2 Cholelithiasis, Jena, 1909. 3 Lecons sur la Lithiase Biliaire, Paris, 1914. 

4 Deutsch. med. Wehnschr., 1913, No. 8. 

5 Rothschild, Ziegler’s Beitr., 1914, lx, 39, 66 and 227; Proc. New York Path. Soc., 
1914, xiv, 159, 229. 
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cholesterin and the blood and bile contain correspondingly higher 
quantities of cholesterin. 

The complete cholesterin metabolism was outlined by one of us 
as follows: ‘There is no synthesis of cholesterin in the body. Our 
supply of lipoids is maintained by our food intake. Free cholesterin 
is esterized in the intestinal canal, absorbed by the lymphatics, 
delivered to the blood stream and then distributed to the body cells. 
With the breaking down of cells, as in general catabolic processes, 
it is again freed to the blood stream, carried to the liver, where the 
endothelial cells possibly produce a deésterization (an intermediary 
part), excreted with the bile as free cholesterin and again parti: ally 
reésterized and reabsorbed from the intestinal tract by means of 
the lymphatics.” 

It was also demonstrated chemically that in experimental hyper- 
cholesterinemic states the blood shows a normal cholesterin content 
before the cholesterin content of the liver returns to normal. In 
other words, in an animal made hypercholesterinemic by feeding 
pure cholesterin, the cholesterin in the blood on stoppage of the 
feeding, gradually returns to its normal figure, the bile still showing 
an increase and the liver chemically an excess. At a little later 
period this excess in the liver is excreted until the cholesterin 
content of the bile returns to normal. Chalatow® has produced 
small concrements in the gall-bladders of rabbits by feeding large 
quantities of cholesterin. He also demonstrated that these con- 
crements consisted of practically pure cholesterin. 

Henes’ has claimed that a hypercholesterinemia may be used as 
one of the differential points in diagnosing cholelithiasis from other 
abdominal conditions, especially gastric ulcer, in which the chole- 
sterinemia is either normal or subnormal. This statement has, in 
fact, many elements of truth, but the exceptions are manifold. In 
five cases of gastric or duodenal ulcer the cholesterin content of the 
blood was determined and gave the following figures: 


0.097 per cent. 0.166 per cent. 0.248 per cent. 
0.155 0.237 


It is evident from these results that the cholesterin content of the 
blood may be very variable in this condition. Concomitant pathol- 
ogical or physiological factors that may cause a hypercholesterinemia 
must be considered in each case. For example, in atherosclerosis or 
chronic nephritis we find a hypercholesterinemia even though an 
ulcer be present. Similarly, patients with pyloric obstruction or 
repeated vomiting or those in a state of inanition may show a tran- 
sient hypercholesterinemia even in the presence of an ulcer. 

Conversely, all cases of cholelithiasis do not show a hypercholes- 


6 Ziegler’s Beitr., 1913, lvii, 85 
Jour. Am. Med. Assn., 1914, Ixiii, 146. 
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terinemia. Thirty-seven cases examined by the authors gave the 
following figures: 


0.425 per cent. 0.237 per cent. 0.205 per cent. 0.162 per cent. 
0.350 6 0.237 2 0.205 ry 0.162 - 
0.330 - 0.235 e 0.200 = 0.160 

0.325 0.218 6 0.200 ” 0.150 " 
0.290 ” 0.215 - 0.200 ™ 0.150 

0.287 = 0.212 “i 0.190 an 0.145 

0.281 "7 0.212 si 0.175 a 0.135 

0.275 - 0.2115 ie 0.170 a 0.132 

0.272 = 0.207 - 0.166 = 0.132 

9.250 a 


The highest hypercholesterinemia was found in cases that were 
jaundiced. In general, it may be stated that cases of cholelithiasis 
do show a hypercholesterinemia. However, in 12 cases there was a 
normal cholesterin content of the blood, yet gall-stones were demon- 
strated at operation. The explanation of this group evidently lies 
in the fact that at some previous period a hypercholesterinemia was 
present, as precipitation stones were found in the gall-bladder which 
automatically reduced the hypercholesterinemia. Unless the same 
physiological and pathological factors that originally caused the 
hypercholesterinemia persist after the formation of the stones or 
unless obstruction results from the stone formation, the hyperchole- 
sterinemia will not reappear. A simple obstruction of the cystic 
duct will not produce a hypercholesterinemia. The presence of 
infection will reduce the cholesterin content of the blood even in 
cases of cholelithiasis. In three such cases an empyema of the 
gall-bladder was noted and in two of them the cholesterin content 
of the blood was 0.132, 0.135 and in the third 0.175 per cent. 

We have observed cases in which the gall-bladder had been 
removed and in some of which the common bile duct had been 
drained, and despite the removal of the gall-bladder, thus theoretic- 
ally reducing the chances of stagnation in this organ, a hyperchole- 
sterinemia persisted not assignable to any determinable cause. 

This has led us to divide our cases of cholelithiasis into the fol- 
lowing groups: 

Group I. Cases that have a normal cholesterin content of the 
blood. 

Group II. Cases that are hypercholesterinemic. The hyper- 
cholesterinemic cases are in turn divided into the following groups: 


, ) | Stone. 
. » Te mere ster- | orn De Sie 
A. Obstructive hypercholester- | Temporary { Stricture, 
a New growth, ete. 
| With obstruction. 
3. Diathetic hypercholester- . Intermit- 
B. Diathetic hypercholester- | Without obetruc- = 


inemi: . 
— | — Permanent 
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We shall not enter into a lengthy discussion of Group I. In this 
group are included stone cases which subsequently may be placed in 
Group II. As an example, a patient with an empyema of the gall- 
bladder may be hypocholesterinemic because of the infection but 
with the removal of the gall-bladder and the subsidence of the in- 
fection a condition of hypercholesterinemia may be established and 
the case would then belong in Group IT. 

The obstructive hypercholesterinemias in Group II are called 
temporary, as with the removal of the obstruction the hyperchole- 
sterinemia disappears. For instance, a patient with an afebrile 
obstructive jaundice is hypercholesterinemic. With the removal of 
the obstruction the cause of the hypercholesterinemia is likewise 
removed, the cholesterin content of the blood returns to normal and 
the patient then belongs to Group I. 

There is, however, in Group II a second class of patients who are 
more or less continuously hypercholesterinemic. These we have 
called the diathetic group, or those having a cholesterin diathesis. 
We do not wish to report these cases in detail until we have observed 
them over much longer periods. At present we wish only to point 
out the general principles involved.’ A typical case of this group 
will serve as an example: 

Case Hisrory.—A woman, aged thirty years, had a cholescystec- 
tomy performed one year ago for cholelithiasis. The common bile 
duct was drained. She remained free of symptoms for two months, 
when the symptoms returned. There were mild attacks of pain in 
the right upper abdominal quadrant. These pains occasionally 
radiated to the back and shoulder. Associated with the attacks 
there was nausea, sour eructations, and occasionally vomiting. The 
duration of the symptoms was usually from twenty-four to seventy- 
two hours. No elevation of temperature was ever noted. The 
attacks increased in frequency and were accompanied by slight 
jaundice, which disappeared in the free intervals. The frequency of 
the attacks and the more frequent recurrence of jaundice caused the 
patient to seek surgical interference. Upon operation a dilated 
common duct was found containing soft, yellowish-black débris with 
a few small rounded stones. The common bile duct was drained for 
several days, the tube eventually removed and the fistula allowed 
to heal. 

Numerous studies were made by us upon patients of this diathetic 
group. We have thus far observed nine individuals belonging to 
this group. After cholecystectomy these patients remain free of 
symptoms for three months to one year. Six of the nine patients 
again sought surgical relief within seven months to three years after 
the primary operation. Three patients with definite symptoms at 
present have not yet submitted to a secondary operation. Examina- 


§ Studies on this group will be reported later, 
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tion of the blood in these nine cases shows that they all are hyper- 
cholesterinemic; the cholesterin content of the bloods being as 
follows: 


0.350 per cent. 0.281 per cent. 0.272 per cent. 
0.330 ” 0.280 ” 0.237 ™ 
0.325 * 0.275 Bs 0.218 ° 


We have further divided this group into cases with obstruction 
and cases without obstruction. In those with obstruction, the 
removal of the obstruction should remove the cause of the hyper- 
cholesterinemia as in Group A. If after removal of the obstruction, 
howeyer, the patients remain persistently hypercholesterinemic, 
they then belong to Group B, the diathetic group. In the cases with- 
out obstruction we have again two classes: those with intermittent 
hypercholesterinemia and those with permanent hypercholester- 
inemia. As an example of the intermittent type the following may 
be cited: A patient with gradually progressing hypercholesterinemia 
develops a mild or severe attack of cholelithiasis. The precipitation 
of the retained lipoids in the gall-bladder or bile ducts in the form of 
cholesterin stones or cholesteatomatous material with or without 
subsequent expulsion automatically diminishes the cholesterin con- 
tent of the blood. Because of the diathesis, however, the cholester- 
inemia again increases until once more relieved by lipoid precipita- 
tion. The permanent hypercholesterinemias are of similar nature, 
but in them the cholesterin content of the blood at no time returns to 
normal values. 

The question naturally arises, Why are the cases in this diathetic 
group hypercholesterinemic: In an attempt to determine this point 
we have carried out systematic studies on this group as follows: 
The cholesterin content of the blood was determined before opera- 
tion and at frequent intervals both during and after the drainage 
period. Cholesterin determinations were also made in the bile in 
twenty-four hour specimens. Lastly, the stones removed at opera- 
tion were quantitatively analyzed. The patients reported to us at 
regular intervals for cholesterin determinations of the blood while 
under dietary control, even after they left the hospital. 

' Mrs. M. Dr. J. C. A. Gerster. Primary operation, cholecys- 
tectomy. 

Second operation, February 18, 1915, choledochotomy. The com- 
mon bile duct was found to contain fairly large quantities of yel- 
lowish-black granular material with a few small yellowish rounded 
stones. Chemical examination of these stones and the granular 
material demonstrated that they consisted of practically pure chole- 
sterin mixed with small quantities of bile pigments. 
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Blood 
Cholesterin Bile Cholesterin 
content. Quantity. content. 
% C.c. % 
0.280 220 0.07 
150 110 


© 


ox 


103 


110 09 
155 56 OS7 
200 12 
450 132 
420 O75 
360 068 


sw hwywhts 


2 , 095 

Mar. ; 130 
April 22 162 
May 5 : : 187 
178 

June ; : 155 
Sept. 16 , : 168 


This case was chosen as an example, as it is the case we have 
observed over the longest period. The blood was obtained only 
upon the day following operation. It is reasonable to suppose that 
if we had obtained the blood previous to the operation, the choles- 
terin content would have been higher, as anesthesia, the elevation 
of temperature, and drainage of the common bile duct may all be 
regarded as factors tending to diminish the cholesterinemia. An 
analysis of these figures shows the following important points: 

1. The patient is hypercholesterinemic at the time of operation 
(0.280 per cent.). 

2. The material found in the bile ducts is practically pure choles- 
terin admixed with some bile pigments. 

3. With the loss of most of the bile, and the consequent prevention 
of reabsorption from the intestinal tract, the content of the blood in 
cholesterin falls below normal (0.103 per cent.). 

4, With the removal of the drainage tube (on February 29) the 
blood begins to reach normal figures (0.130 per cent.). 

5. With unrestricted diet until May 5 a slight hypercholester- 
inemia is again present (0.187 per cent.). 

6. From May until September the cholesterin content of the blood 
is kept within normal limits by purely dietetic measures. 

Analyzing the above figures more closely we develop the following 
facts as well: The hypercholesterinemia was relieved before the 
cholesterin content of the bile returned to normal. The drainage 
tube became plugged on the 22d, and less bile was drained, only 
56 ¢.c. Thus more bile reached the duodenum, and as a result the 
blood promptly rose from 0.103 to 0.155 per cent. When drainage 
was reéstablished the cholesterin content of the blood again fell 
below normal. The character of the bile drained during the first 
few days gives interesting confirmatory evidence. It contained 
much granular débris consisting of cholesteatomatous material. The 
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physical characteristics of the bile became normal on the 25th. The 
patient was practically on a cholesterin-free diet until the 23d, dur- 
ing which period large quantities of retained lipoids were excreted. 
After this period the patient was allowed an ordinary hospital diet 
containing rather large quantities of lipoids, and the cholesterin con- 
tent of the bile increased. The diet was again changed, so that 
practically no cholesterin was ingested, and the cholesterin content 
of the bile fell to normal figures. From February 29 to March 5, 
even though the drainage tube had been removed, there was con- 
siderable escape of bile from the incompletely closed fistula which 
served to maintain the cholesterin content of the blood at a low 
figure. On March 10 the fistula was almost closed and the choles- 
terin content of the blood promptly rose to normal. From this time 
on a restricted diet free from lipoid-rich foods the blood cholesterin 
remained within normal limits. 

We feel that we have demonstrated a definite relationship between 
hypercholesterinemia, the character of the stones in the bile ducts, 
and the physiology of the operative procedures used in helping 
these patients. The drainage of the bile ducts reduced the hyper- 
cholesterinemia and drains the liver of the excess of retained lipoids. 
These patients are thus relieved until a reaccumulation of cholesterin 
takes place. It is evidently not feasible to repeatedly drain the 
common bile ducts; hence other methods of treatment were investi- 
gated, The natural question which arises is, why are these people 
continuously hypercholesterinemic? We cannot explain this phe- 
nomenon on an obstructive basis alone, as hypercholesterinemia is 
found in this diathetic group even in the absence of obstruction. 
Where obstruction due to precipitated material does occur chemical 
examination proves the nature of the obstructing substance to be 
cholesterin. 

The following question also suggests itself: What is the source of 
the cholesterin, and why do not these individuals excrete it as does 
the normal person? One of us has shown that the only source of 
cholesterin is the food intake and the bile is the only medium of 
excretion for the absorbed lipoids. Careful investigation of the 
diets of these patients reveals no conclusive facts. They eat prac- 
tically the same kinds of food as the normal individual. We must 
presuppose some inherent physiological weakness or diathesis to 
explain the retention of cholesterin. Exactly as some individuals 
have a so-called gouty or uric acid diathesis with a retention of 
uric acid, these individuals retain their lipoids. That is, there is a 
retention hypercholesterinemia, the excretion of a more or less 
saturated bile, and ultimate precipitation of the retained cholesterin 
in the gall-bladder, the common duct and its finer radicals. The 
subsidence of an attack means that the patient has rid himself of 
the obstruction and will be in good health until the saturation point 
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in the blood and bile is again reached. We have no evidence that 
this is due to some disturbance in the liver, as in hepatic disease 
such as cirrhosis and acute atrophy we have constantly found a 
hypocholesterinemia and not a hypercholesterinemia. We wish to 
point out that this is a real diathesis, and that only in this type of 
individuals do we get the previously described train of symptoms. 
This diathesis undoubtedly has a definite etiological relationship to 
other conditions which we are investigating (atherosclerosis, etc.). 

The recognition of this diathesis is extremely important for the 
patient. We feel that under proper dietetic management in a large 
percentage of these cases a secondary operation might be avoided. 
One should examine the blood of every case of cholelithiasis with- 
out jaundice for cholesterin before operation. If the patient has a 
hypercholesterinemia, he probably belongs to Group II. In the 
presence of hypercholesterinemia, provision should be made for 
drainage of the bile to deplete the body of the retained lipoids. The 
drainage tube should not be removed until the blood and bile show 
a normal cholesterin content, and during this period the diet should 
be low in lipoids. After removal of the drainage tube and the 
closure of the fistula the blood should again be examined, and if the 
cholesterin content is high the patient definitely belongs to Group II. 

Further accumulation of cholesterin can be controlled by dietetic 
measures. The principles of dietetic management are based on the 
following experimental facts: It is extremely difficult to cause a 
hypercholesterinemia in a dog by feeding pure cholesterin, as the 
excess is rapidly excreted through the bile. it was thought that by 
tying the common bile duct and then feeding pure cholesterin an 
extreme grade of rapidly developing hypercholesterinemia would 
result. However, no greater hypercholesterinemia developed than 
is explainable by the obstruction of the common duct due to the 
ligature. In other words, free cholesterin as such in the absence of 
bile is not absorbed from the intestine. To the same dog free chole- 
sterin plus bile from another dog was fed and a slightly greater 
absorption resulted. Free cholesterin plus bile and fat were fed 
simultaneously and still greater absorption was demonstrated. The 
feeding of these substances in combination practically amounted to 
feeding cholesterin esters, and subsequently when cholesterin esters 
were fed, the maximum amount of absorption resulted. 

Using these facts as a basis of dietetic treatment, we believe first 
that since the cholesterin content of the blood is dependent upon 
the cholesterin content of the food, by diminishing the latter, we can 
correspondingly diminish the former; and second, that by rendering 
the absorption of cholesterin as difficult as possible, the cholesterin 
content of the blood will also be lowered. These two conditions can 
be satisfied by placing the patient on a fat-free diet which both 
excludes lipoids to a large extent and renders difficult the esterization 
of the free cholesterin in the food. 
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Our foods in general are poor in cholesterin esters. Those articles 
of diet which are rich in lipoids are excluded—eggs, cream, butter, 
meat, and fish. On a strict practically lipoid-free diet, only vege- 
tables are allowed, excluding beans and peas which are fairly rich in 
a metameric product, phylocholesterin. All other vegetables, as well 
as cereals and sugars, are allowed. The milk should be skimmed and 
fat-free buttermilk permitted. This diet is so strict that the majority 
of patients will not maintain it for a long period; therefore we have 
devised ‘“‘fast and feast day”’ periods. For three or four days a week 
the patient lives on the strict, lipoid-free diet outlined above, the 
so-called fasting periods, which serves to deplete the organism of 
the stored-up lipoids. For the next three or four days, dependent 
upon the grade of the hypercholesterinemia, a more liberal diet is 
permitted, the so-called ‘‘feast days.” On the “feast days” the 
patient is allowed, in addition to the articles stated above, well- 
cooked lean meats and fish, excluding salmon, shad, and bluefish, 
the fat content of which is high. Oleomargarin is allowed instead 
of butter. On this regime we have controlled and reduced the 
lipoid content of the blood of our series of cases. In one case the 
hypercholesterinemia which was 0.330 per cent. (normal 0.160 to 
0.180 per cent.) was reduced to 0.233 per cent. in fourteen days; in 
another from 0.350 to 0.268 per cent. in ten days. In four other 
cases the cholesterin content of the blood has been maintained at 
the normal figure since operation, a period of two to eight months. 
The first two cases cited above have not as yet required a secondary 
operation. Our other cases are too recent to determine the per- 
manent effect of dietetic treatment and will be reported after a 
longer period has elapsed. 

Three cases were not treated dietetically. One had a cholesterin 
content of the blood of 0.200 per cent. on January 22, 1915, which 
fell after drainage for four days to 0.125 per cent., but again rose 
to 0.195 per cent. on July 18. The second case had before operation 
a hypercholesterinemia of 0.250 per cent., which after drainage for 
eight days fell to 0.166 per cent. but seven weeks later again rose to 
0.210 per cent. A third case at the time of operation had a hyper- 
cholesterinemia of 0.275 per cent. and three months later a hyper- 
cholesterinemia of 0.245 per cent. These cases we are at present 
using as controls to determine whether or not they will develop 
symptoms in contradistinction to those cases treated dietetically. 

For the present we simply wish to point out the results of our 
studies in these groups of cases and to especially emphasize the fact 
that there is one group of cases which, despite the removal of the 
gall-bladder or the removal of any cause for an obstructive hyper- 
cholesterinemia, remains or soon becomes hypercholesterinemic. 
These cases are frequently submitted to secondary operations with 
only temporary relief of symptoms. We have also shown that ade- 
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quate drainage of the bile reduces this hypercholesterinemia, and 
that these patients, if promptly put upon properly selected diet, 
will not develop a hypercholesterinemia. Whether or not they may 
develop subsequent symptoms we must at present leave open until 
we have observed our cases for a longer period of time. However, 
we feel that if the hypercholesterinemia can be controlled we will 
have solved at least one of the important etiological factors in these 
individuals suffering from chronic cholelithiasis. 


INFLUENZAL MENINGITIS, WITH REPORT OF A CASE. ! 


By Ropertr G. Torrey, M.D., 


PHILADELPHIA, PA, 


CEREBROSPINAL meningitis caused by the influenzal bacillus is 
reported not infrequently, and probably often occurs without recog- 
nition, as there is nothing in the course or symptomatology of this 
disease to distinguish it from meningitis due to other acute infections. 
The only means of diagnosis is a careful bacteriological examination 
of the spinal fluid. 

In 1911 Flexner? published a summary of the information pos- 
sessed regarding this condition up to that date, and earlier in the 
same year Wollstein® reviewed this subject thoroughly, collecting 
49 cases from which the influenza bacillus was recovered in pure 
culture and 9 in which it occurred with other organisms. Simon,‘ 
at about the same time, reported 2 cases and collected 41, including 
12 not in Wollstein’s series. These two series combined gave a total 
of 61 cases of pure infection and 9 of mixed, with only five recoveries. 
Since that time I have noted reports of 26 additional cases with two 
recoveries. A review of these reports tends to confirm previous 
figures regarding the high mortality of the disease. Including my 
own case, 89 cases show only eight recoveries. 

Wollstein seems to have made a real advance in the specific treat- 
ment of this infection. A serum was prepared by immunizing a 
goat by means of virulent strains of the influenza bacillus, and with 
this serum she was able to successfully control experimental influ- 
enzal meningitis in monkeys.> The disease was rapidly and invari- 
ably fatal in the untreated animals, but complete recovery without 
complications was obtained by the intra-dural injection of serum. 

1 Read before the Section on Internal Medicine of the College of Physicians of 
Philadelphia, January, 1916. 

2 Jour. Am. Med. Assn., vii, No. 1, 16. 

3 Am. Jour. Dis. of Children, 1911, 1, 42. 


4 Monatschrifte f. Kinderheilk., 1910, 9, 549, orig. 
’ Wollstein, Jour. Exp. Med., 1911, xiv, 73. 
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The case reports published since Wollstein’s paper appeared 
include the following: 
1. Hymanson. New York Med. Jour., December 5, 1909. 
Age, six and a half months. Fatal. Ill three weeks. 
2. Age, eight months. Fatal. ill ten days. 
3. Brem and Zeiler. Am. Jour. Dis. of Children. 1911, 1, 417. 
Age, eighteen months. Fatal. 
4. Age, twenty-three months. Fatal. 
5. Clemensand Gould. Arch. Ped., 1911. Age, seven months. 
Fatal. Ill eight days. 
6. Rhea. Arch. Int. Med., 1911, viii, 132. Age, six months. 
Fatal. Ill four days. 
7. Age, five years. Fatal. Ill eighty-nine days. (Internal 
hydrocephalus. ) 
9 Klinger. Correspond.- Blatt. f. Schweiz. Aertz., 1912, 1289. 
Age, two years. Fatal. 
9. Age, five years. Fatal. 
10. Age, five years. Fatal. 
11. Age, twenty-six years. Recovery. 
12. Jiindell. Hygiea, Stockholm, 1912, Ixxiv, No. 3. Infant. 
latal. 
13. Giese. Ugesk. f. Laeger., 1913, xxv. Ref. Jour. Am. Med. 
Assn., 1913, 1, 1675. 
14. Rossand Moore. Brit. Med. Jour., 1913, II, vol. 25. Age, 
thirteen months. Fatal. Five punctures. 
15. Tebbut. Med. Jour. Australia, October 31, 1914. Age, 
eight months. Fatal. Ill thirteen days. 
16. Grasty. Am. Jour. Obst., Ixvii, 1031. Age, two years. 
Fatal. Ill fifteen days. 
17. Ely and Weingart. Jour. Iowa State Med. Soc., 1915, v-x. 
Age, three and a half years. Fatal. Ill eighteen days. 
18. Hill and Packard. Lancet-Clinic, 1915, xii, 723. Age, 
twenty-two years. Fatal. III sixteen days. 
19. Age, two years. Fatal. Ill two weeks. 
20. Age, five months. Fatal. III nineteen days. 
21. Age, four months. Recovery. Ill thirteen days. 
22. Age, fivemonths. Fatal. Ill seven days. 
23. Prasek and Zatelli. Wien. klin. Wehnschr., xxiv, No. 26. 
Age, eighteen months. Fatal. Ill sixteen days. 
24. Boland. Lancet, 1915, 11, 704. Age, four months. Fatal. 
Ill fifteen days. 
25. Ducrot. Rev. méd. de la Franche comté. Age thirty-two 
years. Fatal. Ill six days. 
26. Imperatori. Laryngoscope, 1915, 580. Fatal. Ill twelve 
days. 
27. Torrey. Age, eleven years. Recovery. Ill four weeks. 
28. Age, eight months, Fatal. Ill seventeen days. 
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Herbert Henry® reports 9 cases of meningitis in which an influenza- 
like organism was recovered from the spinal fluid. In three of these 
cases the fluid was sent to his laboratory for examination, but he did 
not get reports on the clinical history of the patients. In 2 the 
culture died without sufficient study. Henry regards the organism 
as similar to, but distinct from, the true Pfeiffer bacillus, though 
from the description of the cultures and inoculation experiments it 
seems probable that he was dealing with the influenza bacillus. 

Sayce’ reports 7 similar cases of meningitis occurring in Melbourne 
from 1906 to 1910. One patient lived for six months; in all the 
others the duration of disease was under three weeks. The ages 
varied from five months to five years. One patient, aged four years, 
recovered; all the others died. Sayce was unable to say whether 
this organism was identical with the influenza bacillus, but, as in 
Henry’s cases, the description makes it seem probable that these 
were cases of influenzal meningitis. Owing to the doubt expressed 
as to the identity of the organisms, these cases are not included in 
the above series. 

My case was of particular interest in that it afforded an oppor- 
tunity for the trial of Wollstein’s serum, of which a supply was 
furnished through the kindness of the Rockefeller Institute. 

Case I.—A girl, aged eleven years, of good development, in 
normal health, intelligent and bright, became ill on November 15, 
1915. Showed fever, general muscular pains, chills, stuffy feeling 
in the head, and vomiting. She complained of a very severe head- 
ache localized over the left eve, and occasional nausea and vomiting. 
She showed a pulse of 120 and a temperature of 103°. Marked 
tenderness over the frontal sinus on the left. Lungs were normal. 
Reflexes normal. No stiffness of the neck. 

November 16. Examined by Dr. Packard, who reported that he 
found the nose and ears normal, and could find no evidence of any 
pus collection in the sinuses. Tenderness over the sinus has now 
disappeared. 

November 17. Seen by Dr. Stengel in consultation. There was 
stiffness of the legs and pain down the legs and marked rigidity of 
the neck. Kernig’s sign present. Photophobia marked. Tempera- 
ture continued from 102° to 104°. Mentality clear. Knee-jerks 
diminished. Spinal puncture showed fluid turbid and under in- 
creased pressure. The smear from this fluid showed the turbidity 
to be due to cells which were nearly all polymononuclear, and there 
were present great numbers of organisms both in the cells and free. 
Dr. Wolferth, who examined the specimen, stated that the orga- 
nisms seen on the smear were probably meningococci, but that they 
were not typical, and that he could not make a certain diagnosis 
until he had cultered the fluid. About 30 to 40 c.c. of fluid was with- 

¢ Jour. Path. and Bact., xvii, 174 


Australian Med. Jour., 1911, xvi, 25. 
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drawn and 15 c.c. of antimeningococcic serum introduced. There 
was a drop of temperature and marked relief from the subjective 
symptoms following the tapping, but the temperature rose again 
after a few hours. The stiffness of the neck increased and retraction 
of the head and arching of the back became very marked. The 
patient is now lying on the side with the head stiffly retracted, so 
that the back of the head lies almost against the spinal column. 
There is no paralysis of the arms, but movement of the legs caused 
a great deal of pain. 

November 18. The second injection of antimeningococcic serum 
was given today. The fluid was more turbid than at the first tap- 
ping, but the organisms were found to be largely intracellular. 
Hexamethylenamin, gr. x, every six hours. 

November 20. Dr. Wolferth reported a pure culture of influ- 
enza bacillus, and a supply of anti-influenza serum was kindly for- 
warded from the Rockefeller Institute. There was very marked 
retraction of the head and stiffness of the back, and slight internal 
strabismus of the right eye. Diminished knee-jerks. Temperature 
from 102° to 104°. Pulse 108 to 120. Mentality clear. Consider- 
able twitching, also hoarseness and great difficulty in swallowing. 
Thirty c.c. of fluid were withdrawn. Very turbid, organisms prac- 
tically all intracellular. Fifteen c.c. of the serum introduced. There 
was very intense pain in the hip, thigh, and leg on the side which the 
patient lay. This seemed to be accompanied by muscular spasm, 
and was apparently agonizing in its intensity. After introducing 
the serum there was, as before, a prompt subsidence of the tempera- 
ture and pulse, followed by a sharp febrile reaction which lasted a 
few hours and dropped again. The condition of the patient now 
seemed better than before, and the back was a little less rigid, the 
strabismus disappeared, photophobia less. Seen by Dr. Martin in 
consultation. 

November 21. Less arching of the back, the neck retracted as 
before, considerable difficulty in swallowing, and some hoarseness. 
Patient seemed brighter than the day before. Slept at short 
intervals. Injected 15 ¢.c. anti-influenzal serum, after withdrawal 
of 35 ¢.c. very turbid fluid. 

November 23. Lumbar puncture. Removal of 30 ¢.c. Very 
turbid. Injection of 15 ¢.c. of anti-influenzal serum. This injection 
caused extreme pain in the legs, as did the previous ones. Occa- 
sionally slightly delirious. 

November 28. ‘Temperature has ranged from 99° to 103.4°, with 
irregular course. The pulse, for the most part, below 100, and the 
patient, on the whole, has seemed very much better for the past 
few days. Sleeping well all night. Mentality clear. Spinal punc- 
ture was done today and 40 c.c. of fluid withdrawn. 

December |. Very irritable; exceedingly hungry all day. Neck 
more mobile, no pain. Pupils show prompt reaction, no strabismus. 
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Knee-jerks normal. Spinal fluid opalescent, less turbid than pre- 
vious specimen, and fair amount of fibrin collected on standing. 
Organisms somewhat fewer yesterday, all intracellular. Pressure, 
300 mm. Withdrawal of 35 ¢.c. fluid. Vertical and temporal head- 
ache, which quickly subsided. Pressure 180 mm. Patient looks 
much better than heretofore. Less irritable, and less nervous after 
tapping. 

December 2. Temperature has been normal all the afternoon. 
Pulse regular; SS to 96. Pressure, 300 mm. ‘Took out 7 ¢.c. more 
after brief rest. Back iess rigid, appetite good, still somewhat 
irritable, no pain. Spinal fluid shows slight opalescence; about the 
same as yesterday. Six rabbits injected day before yesterday, two 
controls with emulsion of bacilli, four animals with serum and 
emulsion. All are alive and apparently well. 

December 3. Thirty-five c.c. withdrawn, pressure dropped from 
28 to 14cm. With the withdrawing of the final 5 ¢.c. pressure fell 
to 11 em. The smears from this fluid showed few organisms, and 
they were contained in relatively few cells, 7. e., an occasional leu- 
kocyte was found which was full of organisms, but these were rare. 

December 4. Withdrew about 35 c.c., slightly turbid. Smear 
showed no organisms. Pressure 26 cm., fell to 14. 

December 5. Temperature normal; pulse 100 to 108; no tap- 
ping. No pain or headaches. 

December 6. Temperature reached 102° last night; pulse 112. 
Slept soundly, but there was a good deal of twitching of the muscles 
during sleep. ‘Today, seems very well, appetite good, pulse per- 
fectly regular, no pain, neck still retracted. Did not tap. 

December 17. Another puncture was done on December 8 on 
account of nervousness and irritability. Pressure was 26 cm., which 
was reduced to 13 em. by withdrawal of 30 c.c. of fluid. Fluid 
showed very slight turbidity. No organisms found in the smear. 
Leukocytes and polynuclears about equal in number. Thereafter 
the temperature remained about normal, never reaching 99. On 
December 15 another puncture was done. Thirty c.c. of clear fluid 
withdrawn. The pressure fell from 17 to 8 cm. Fluid perfectly 
normal in appearance. Both of the specimens were negative to 
culture. All the previous ones were cultured and showed the influ- 
enza bacillus alone. After the last puncture there was a prompt 
clearing up of the nervousness and irritability. 

Summary. This patient apparently had a severe attack of influ- 
enza with a frontal sinus infection, followed by typical cerebro- 
spinal meningitis. The organism isolated from the case showed a 
low degree of pathogenicity when tested by injection into rabbits. 
The spine was tapped thirteen times, and the influenzal organism 
present up to the last two tappings. There was an improvement of 
the symptoms following each tapping, both when the serum was 
used and when it was not employed. The fluid was more turbid 
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following the first injection of antimeningococcic serum. It remained 
turbid as the organisms became fewer. The organisms at first were 
to a certain extent extracellular, but after the first injection of 
serum, they were almost always within the cells. The temperature 
was irregular throughout, but it was noted that following each 
tapping or injection there was a rise in temperature for a few hours. 
The use of the influenza serum was discontinued because the patient 
seemed to be improving, and because of the pain occasioned by its 
injection. With the clearing up of the organisms in the fluid, the 
temperature remained at normal, and the stiffness of the neck, which 
was the last remaining symptom, gradually disappeared. 

Recovery was apparently complete with no nervous symptoms 
remaining. The only signs of high-pressure noted were extreme 
restlessness and irritability, which cleared up promptly with the 
removal of from 25 to 40 c.c. of fluid. 

Case II.—M. G., American; aged eight months. Admitted to 
University Hospital October 28, 1914. Service of Dr. Frazier. 
Referred to Dr. Griffith’s service. Through their courtesy I am 
permitted to report this case. 

History of stiffness of neck, lump on head, refusal to eat, and 
vomiting. Has had a cold since August, but was bright and active 
until two weeks ago. Since then he has been very quiet and has not 
taken his feedings well; cough has become worse, neck has been 
stiff, and he has been feverish. Two weeks ago the mother noticed 
lump on his head, and for two weeks he has had attacks of vomiting. 

Examination shows fair development, pallor, opisthotonos, no 
tiche, marked bulging of anterior fontanelle, irregularity of pupils, 
neck very rigid. Chest shows harsh breath sounds at both apices 
and moist rales all over lungs. Breathing of Cheyne-Stokes type. 
Heart action regular, abdomen negative. Kernig’s sign positive. 

After lumbar punctures there was less bulging of the fontanelle. 
Puncture vielded turbid fluid under increased pressure. 

Dr. Wolferth reported numerous bacilli free in the fluid with 
practically no phagocytosis. These cultures were thoroughl 
studied and afterward reported as influenzal bacillus of the menin- 
geal type in pure culture. 

This patient lived for three days after admission to the hospital. 
He had frequent convulsions and attacks of vomiting and was 
stuporous throughout. The temperature varied from 102° to 105°, 
the pulse from 130 to 165, and the respiration from 36 to 45. The 
treatment included stimulation, hot packs and baths, and urotropin. 

A summary of the literature on influenzal meningitis shows that 
this disease is not rare, that it has an extremely high mortality rate, 
that the majority of cases occur in infants or young children, and 
that the death rate is higher in the young; that it cannot be dis- 
tinguished from other forms of meningitis except by bacteriological 
examination of the cerebrospinal fluid; that the bacilli pass freely 








TORREY: INFLUENZAL MENINGITIS 409 


from the cerebrospinal space to the general circulation and cause a 
general bacteremia, and that secondary infections in the various 
organs are Common. 

The following recoveries are reported : 

1. Langer. Jahrb. Kinderheilk., 1903-91. Age, nine years. 
Ill twenty-seven days. (Recommends lumbar puncture.) 

2. Caccia. Monat. f. Kinderheilk., 1903-41. (Mya.) Gaz. 
degli Osped., 1903, XXVI, 269. Age, nine months. III forty-two 
days. (Believe recovery the result of repeated lumbar puncture.) 

3. Thomesco and Grascaski. Rev. Neurologique, 1904. Age, 
seven years. Ill ten days. 

4. Cohoe. Am. Jour. Mep. Sc., 1901, exxxvii, 74. Age, 
thirty-three years. Il thirty-four days. 

5. Batten. Lancet, 1910, 1677. Age, fourteen months. Ill 
seventeen days. 

6. Hill and Packard. Laneet-Clinic, June 26, 1915. Age, four 
months. Ill thirteen days. (Note marked improvement in con- 
dition following lumbar punctures.) 

7. Klinger. 1912. Age, twenty-six years. Injection of electrar- 
gol (intravenous), daily for one week. 

A personal communication from Dr. Packard of Philadelphia tells 
me of a case in which there was an infection of the middle ear and 
mastoid of a child. Symptoms of spinal meningitis prompted 
lumbar puncture, and a turbid fluid, under high pressure, was 
obtained which yielded influenza bacilli in pure culture.- The symp- 
toms cleared up, and the fluid became clear after four injections of 
influenza serum furnished by the Rockefeller Institute. This patient 
later had a complication of a brain abscess, with infection of a 
different type, which also ended in recovery. 

This case will later be reported in detail. 

Regarding treatment, there are three measures recommended 
which deserve serious consideration. 

1. The anti-influenzal serum of Wollstein, whose action appears 
to be specific. Where practical, this serum should certainly be 
tried. 

2. Hexamethylenamin, which has been recommended by a num- 
ber of writers, notably Brem and Zeiler, and by Batten. The latter 
reports a case in which recovery followed its use. There seems, 
however, to be less basis for regarding it of great value than is the 
case with either Wollstein’s serum or repeated spinal puncture and 
drainage. 

3. Repeated lumbar puncture. 

Drainage of the subarachnoid space by means of lumbar puncture 
has been practised extensively since it was first proposed by Quincke. 
Many writers make the assertion that in meningitis this procedure 
may relieve pressure symptoms, but can have no curative effect. 
In view of the reports of severe cases of meningitis, even of the pneu- 
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mococcic and tuberculous varieties, showing recovery following 
repeated lumbar puncture, these statements seem unwarranted. 
There is an immediate and very striking temporary good effect, 
probably due directly to the relief of excessive intracranial tension 
and improved blood supply in: the tissues of the brain and cord. 
There is also removal of the toxins which would otherwise be 
absorbed into the circulation. Improvement in the circulatory 
conditions following decreased pressure may have an effect in com- 
bating local infection. It is believed that under normal conditions 
the cells of the choroid plexus, in secreting the cerebrospinal fluid, 
act as an effective barrier to most toxins and antibodies. It has not, 
as far as I know, been demonstrated that antibodies do not pass 
into the spinal fluid in cases of meningitis where there is an active 
inflammation of the membranes, and leukocytes pour into the fluid 
in enormous numbers, and the conditions are far from normal. 
The increased phagocytosis and decrease in organisms which has 


. been demonstrated following lumbar puncture suggest that with 


the resulting lowered pressure, and increased outpouring of fluid 
into the cerebrospinal space, protective substances may pass from 
the circulation into the spinal fluid. 

A further benefit probably derived from frequent spinal drainage 
is protection in part against the development of that much feared 
complication of meningitis—internal hydrocephalus—as the rapid 
flow of fluid from the ventricles tends to keep the foremen of Majen- 
die clear of exudate which might cause obstruction at this point. 

In my case there appeared to be temporary improvement follow- 
ing the use of antimeniningococcic serum, which was employed 
before the culture reports showed the nature of the infection. This, 
of course, may have been partially due to the removal of spinal 
fluid, or to the effect of the serum, or independent of either. Follow- 
ing the use of anti-influenzal serum, the improvement was very 
striking for two days. Simple lumbar puncture and drainage was 
substituted for the serum treatment on account of the severity of 
the pain following the introduction of the serum. Had improve- 
ment not been satisfactory under this procedure, serum would have 
again been used, possibly with a previous introduction of novocain. 

The spinal fluid was withdrawn slowly until marked discomfort 
was caused by temporal headache. The pressure was measured by 
a glass tube of small caliber connected with the needle. It was 
noted that at each tapping the pressure could be reduced about 
one-half before uncomfortable symptoms developed. 

A review of the cases which have recovered seems to emphasize 
the value of lumbar puncture as a therapeutic measure in menin- 
gitis, and experimental results indicate that the anti-influenzal 
serum there is available a specific agent which should be employed 
in meningitis due to the influenza bacillus. 
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TUBERCULOSIS OF THE TONGUE. 


By James R. Scott, M.D., Pu.D., 


MICROSCOPIST, ARMY MEDICAL MUSEUM. 


(From the Pathological Laboratory of the Army Medical Museum.) 


Waite it has long been an accepted teaching that the predilection 
of tuberculosis for certain organs and tissues of the body is one 
of the most striking features of that disease, it has been equally 
appreciated that the frequency of infection of a particular tissue 
varies directly with the organ under consideration. ‘Tuberculous 
disease of the tongue, like tuberculous infection of any muscular 
tissue, has been considered one of the rare manifestations of tuber- 
culosis in the human body. Probably the first recognition of 
tuberculosis affecting the tongue was that of Morgagni in the year 
1767.! Louis discusses tuberculosis of the tongue, writing in 1825.” 
The first published account of individual cases of the disease is 
ascribed by most medical writers to Sir James Paget in 1858.* 
However, some eight years previously, Dr. Christopher Fleming of 
Dublin, related three cases of what he termed “tubercular” or 
“lupoid disease” of the tongue, in a paper upon “Inflammatory 
and Other Affections of the Tongue.’’* The rarity of the disease 
is attested by the fact that Bryson-Delavar was able to report 
only 47 collected cases at the International Congress on Laryngology 
in Philadelphia in 1886. Wedenski® was able to collect only 112 
cases in 1895. As a result of a careful search of the literature as 
indicated by the Index Catalogue of the Surgeon General’s Library, 
I have been able to collect 231 cases up to the present time. 

Concerning the rarity of the disease, all authors are agreed in 
their opinions as to the infrequency with which this condition is 
met. Latham,‘ in a paper read before the International Congress 
of Medicine held in Lisbon in 1905, states that laryngeal tuber- 
culosis is found in about one-fourth of all cases of clearly defined 
pulmonary tuberculosis, and from this fact is inclined to reason 
that lingual tuberculosis is more frequent than one would judge 
from the literature. Other authorities consider it to be very rare, 
and this consideration seems to be justified by the results of large 
series of autopsy reports. For instance, Willegk found only 2 
cases of lingual tuberculosis during 1317 autopsies performed upon 
tuberculous subjects, Fisher but 6 cases in 1500 autopsies, and 


1 Morgagni, De sedibus et causis morborum per anatomem indigatis, 1767. 
2 Louis, Traité de la tubercolose, 1825. 

3 Paget, Med. Times and Gaz., 1858. 

4Fleming, Dublin Quart. Jour., 1850, x, 87. 

5 Meditzinskoje Obozrenije, Warsaw, 1895, No. 3. 

6 Congres international de medicine, Lisbonne, 1906. 
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Chiari, who has met with the greatest frequency of the lesion, 
reports only 12 cases among 625 tubercular subjects. As regards 
the frequency of the disease in America, I have been able to obtain 
access to the reports of 27 cases of this condition, although there 
are two other articles upon this subject in American medical 
literature,’ * to which I was unable to obtain access. Apparently 
the first case of this disease was recognized in America by Tolland, 
of San Francisco, in the year 1859.° 

The case which I have to report is that of a soldier, a private in 
the signal corps, aged thirty-two years. The following history 
accompanied the specimen which was sent to us for histological 
examination. The family history shows that the father and mother 
are living and in good health, with one brother and one sister living, 
and apparently free from disease. One sister, aged twenty years, 
and one brother, aged thirty years, died from pulmonary tuber- 
culosis. The patient suffered from diphtheria before his twelfth 
year. He had always been predisposed to bronchitis, but the 
attacks were never of long duration. He indulges moderately in 
alcoholic stimulants, usually beer, and smokes cigarettes. His 
medical history during his nine years of service in the army shows 
that he suffered a fracture of the hand in 1905, was treated for 
myopia in 1907, and was carried on the sick report for three days 
in April, 1909, for acute laryngitis. The present trouble dates 
back four years. He states that at this time he visited a dentist 
to have his teeth cleaned. He noticed a small elevated white area 
on the left border of the tongue. After about two weeks he went 
to the hospital for treatment. The surgeon advised touching with 
tincture of iodin twice a week. He continued this treatment for 
a few weeks. Since then his blood has been examined many times, 
but the Wassermann has always been negative. Since the process 
has been present, this man has been twice enlisted, the first time 
three years ago and the second but a few weeks ago. The ulcera- 
tion of the tongue was noted at his enlistment three years ago. 

The physical signs are as follows: postcervical adenopathy, 
more marked on the left side; slight epitrochlear and inguinal 
adenopathy; few moist rales at the midaxillary line in the fourth 
interspace; vocal fremitus slightly increased in the left supraclavic- 
ular region. Patient is well-nourished, muscular, and the move- 
ments of the chest are equal on both sides. Palpation shows no 
change in the vocal fremitus. Percussion is the same on both 
sides, except that the note on direct percussion of the right clavicle 
is slightly higher than on the left. Auscultation, vocal resonance 
slightly increased posteriorly, right side to third rib and above the 
clavicle. After expiration and coughing, fine moist rales are heard 


7 Harsha, Illinois Med. Jour., Springfield, 1908, xiv, 270. 
8 Trimble, Jour. Cutan Dis., xxxii, 199. 
® Tolland, Pacific Med. and Surg. Jour., 1859, ii, 370, 
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over the apex of the left lung to second rib. Temperature, pulse, 
and respiration normal. The tongue was slightly enlarged, elevated, 
corrugated, and ulcerated; the ulcer occupied the posterior two- 
thirds of the tongue; increased slowly in size; not painful. The 
sputum was found positive for tubercle bacilli March 7, 1915. 

A small portion of this ulcerated area was excised and sent to 
the pathological laboratory of the U. S. Army Medical School for 
microscopic study and diagnosis. The tissue was hardened in 10 
per cent. formalin, embedded in paraffin, sections cut and stained 
by the ordinary histological methods; also a number of sections 
were stained by a modified Ziehl-Nielsen stain for the demonstration 
of tubercle bacilli. 

Microscopic Report. The surface of the section is covered by 
normal stratified squamous epithelium, excepting at the area 
denuded by the ulceration, where the epithelium has completely 
disappeared. Just beneath this denuded area is to be found an 
accumulation of young fibroblastic cells surrounding a small area 
of necrosis. Here and there among the fibroblastic cells are found 
foreign-body giant cells. Surrounding these areas there is a vary- 
ing degree of round-cell accumulation. Deeper down in the section 
there are to be seen numerous smaller or larger tubercles, separating 
and pushing apart the muscular elements of the tongue. Some of 
the tubercles are situated in the connective tissue which unites the 
muscle bundles, but in some areas the tubercle formation has 
encroached upon and invaded true muscle tissue. Upon examining 
the sections stained by the Ziehl-Nielsen method there are to be 
seen numerous acid-fast bacilli. Of these bacilli some are located 
within the cytoplasm of the giant cells while others are found 
sparsely scattered through the ground substance of the granulo- 
matous area. Diagnosis, tuberculosis of the tongue. 

The patient was then transferred to the Army General Hospital 
at Fort Bayard, New Mexico, with the diagnosis, chronic tuber- 
culous infiltration of the apex of the left lung; tuberculous ulcera- 
tion of the posterior two-thirds of the tongue. Here it was estab- 
lished that he suffered from tuberculous involvement of both lungs. 

In the consideration of the history of this case the impressive 
factor is the existence of the lingual lesion for a period of over 
four years, during which time the man was examined for evidences 
of pulmonary tuberculosis, with negative results. The finding of 
tubercle bacilli in the sputum in March, 1915, is not necessarily 
an indication of pulmonary involvement, since the sputum might 
have become infected while passing over the ulcerated surface of 
the tongue. May we consider then, in view of the long duration 
of the lingual process and the recent development of pulmonary 
symptoms, that we are here concerned with a primary tuberculosis 
of the tongue, and that the lungs were involved secondarily ? 

Tuberculous lesions of the tongue were thought by the older 
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medical authors to occur chiefly in patients of advanced age, espe- 
cially from forty-five years onward. That the majority of the 
reported cases fall within the age periods from forty to eighty 
years is true, but it must not be supposed that the disease is 
entirely confined to this period, since it occurs in all periods of 
life, from the first to the last decades, as is seen from the litera- 





Fic. 1.—Photomicrograph showing a typical granulomatous area of the tongu 


Giant cells at right, caseation in the centre, large giant cell containing vacuoles to 
the left. Magnification about 1000 diameters. 


ture. The earliest age noted is in the case reported by Sinibaldi,’ 
occurring in a child aged five and a half years. Moreover, in 
studying a large series of cases one is impressed by the fact that a 
fairly large proportion of cases occur during the earlier years of 
life, 2. e., before the age of forty years. 


INCIDENCE OF TUBERCULOSIS BY AGE PERIODS. 
1-9 10-19 20-29 30-39 40-49 50-59 60-69 70 
5 11 12 27 18 6 


10 Tommasi, 1908, iii, 232. 
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With regard to the relationship of the disease to sex it is not at 
all surprising to find that the majority of the reported cases have 
occurred in males while there is only an occasional case in the 
female. This is probably to be explained upon the assumption 
that in the etiology of this condition local trauma is an important 
predisposing factor. Males, due to the fact that they are often 
engaged in occupations which furnish an opportunity for the hab- 
itual carrying of miscellaneous articles in the mouth, such as nails 
by carpenters and shoemakers, very frequently suffer from small 


Vig. 2.—Photomicrograph showing giant cell, in which are found two tubercle 
bacilli. Magnification about 2000 diameters. 


wounds of the mucosa of the tongue, thus setting up an area of 
impaired resistance in which subsequently the tuberculous infection 
may localize and develop. In the female also wounding of the 
tongue, as by pins, may act as a predisposing factor, but this is 
not nearly as frequent in the female as in the male sex. The sex 
incidence of the disease has been quoted by various authors as 
being four in the male to one in the female. In the series of cases 
collected, including only those cases in which the sex of the patient 
is stated, the ratio of males to females stands as 5.3 to 1. 
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Concerning the etiology of the process, we must all agree that 
the essential factor in the condition is the deposition and prolifera- 
tion of the tubercle bacillus in the tissues of the tongue. However, 
we must first accept that there are two main forms of the disease, 
the primary and the secondary, for the etiology must necessarily 
vary in respect to the two forms. In the secondary form, which 
is by far the most common form of the disease, the etiological 
factor of some moment is trauma. Trauma as mentioned above 
may cause a solution of continuity of the mucosa covering the 
tongue, and when this occurs in a patient suffering from pulmonary 
tuberculosis the lacerated tissues may be directly inoculated by 
the passage of bacilli-laden sputum over the inflamed area, with 
a deposition of some bacilli in the exposed area. This trauma 
may arise from various causes, the injury to the tongue produced 
by carrying of various metallic objects in the mouth, such as nails, 
or again from the constant irritation of a ragged and roughened 
carious tooth, which will in due time cause a chronic inflammation 
with the formation of a local area of ulceration. Carious teeth 
have been regarded as a possible etiological factor in 16 of the 
collected cases, while simple sudden trauma, as biting of the tongue, 
is mentioned in but seven cases. In a few of the cases reported, 
it has been noted that the patient has been a smoker, the majority 
of these being cigarette smokers. It is rather difficult to see just 
what role cigarette smoking could play in this lesion, since cigarette 
smoking is more prone to cause a generalized smoker’s pharyngitis, 
while burning of the tongue is generally caused by a hot pipe stem. 
Moreover, as signifying the relative unimportance of smoking as 
an etiological factor, stress is placed upon smoking in only four 
of the cases collected. Once having produced an area of lowered 
resistance, the infection must be carried to this area in one of three 
ways: (1) there may have been direct inoculation of the surface 
by the passage of bacilli-laden sputum, as might occur in cases 
with coincident pulmonary tuberculosis, or of direct inoculation 
from food containing tubercle bacilli; (2) the infection may have 
been carried to the tongue through the blood stream, although the 
proof of this form of etiology is somewhat difficult; (3) the infec- 
tion may have been carried by the lymph stream, which seems to 
be a possible explanation of a certain number of cases. Inhalation 
of the bacilli seems to be of little importance in the secondary 
form, and is probably a negligible factor. By far the greatest 
number of cases of secondary lingual tuberculosis is due to the 
inoculation of a wound in the tongue by bacilli from the sputum, 
but a small number of cases doubtless arises by the extension by 
direct continuity of a tuberculosis of the oral cavity, larynx, and 
pharynx. 

The primary tuberculous ulcer is much more rare than the second- 
ary form. In a series of 231 cases collected from the literature 
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I was able to find only 26 undoubted cases of the primary form. 
The difficulty of considering any given case as a primary one is 
increased by the fact that many times tuberculosis of the internal 
organs may give rise to no symptoms during the early stages, or 
that the symptoms are so indefinite that tuberculosis is overlooked. 
True primary tuberculosis of the tongue would necessarily be 
caused by the wounding of the tongue by some instrument con- 
taminated by tubercle bacilli, by the infection of an existing ulcer 
with tubercle bacilli in the food or drink, or by the inhalation of the 
bacilli, with a deposition upon the tongue and a subsequent pro- 
liferation. 

The symptoms of tuberculous ulcer of the tongue present much 
in common with other ulcerative processes in this locality. One 
of the most striking characteristics is the indolency of the con- 
dition, since the ulcerated area does not appear to enlarge with 
any rapidity, neither does it respond to local treatment. At the 
onset there is little enlargement of the tongue and very little pain. 
With the progress of the disease the tongue becomes considerably 
swollen and its surface becomes covered by a glairy, grayish mucus. 
Shortly the factor of pain appears. At first this is only evidenced 
upon the ingestion of solid food, but after a varying period of time 
the pain becomes so intense that mastication is impossible and a 
liquid diet must be provided. After a time this soft diet also causes 
pain and discomfort, and even simple phonation is attended by 
excruciating pain. Coincidentally with painful phonation, appears 
salivation. 

The tuberculous lesion is generally localized in the neighborhood 
of the tip of the tongue, but may occur on the border of the organ 
or on either the superior or inferior surface at a varying distance 
back from the tip. The lesions are most frequently found upon 
the superior surface, but are occasionally seen upon the inferior 
surface. In most instances there is but one lesion at the onset 
of the process, but there may be two or more. As a rule, the lesion 
occurs as a small, rounded, slightly elevated nodule covered by 
normal mucosa. The form of the swelling is frequently irregular; 
when small in size it is either round or oval, but when large it may 
be rectangular or very irregular in outline. This nodule rapidly 
breaks down in the centre and forms an ulcerating area. ‘lhe 
walls of the ulcer are generally abrupt and frequently are under- 
mined. The surface of the ulcer is covered with a sticky mucus. 
Upon removal of this mucus there is revealed a gray or yellowish- 
red, at times a reddish, ulcerated surface, which presents small, 
hard, round prominences which suggest granulation tissue. Later, 
other similar ulcers may be formed in the vicinity of the first, and 
as these break down the single ulcers may coalesce to form a large 
irregular, serpiginous ulcerated area. Very frequently the process 
may extend and involve the neighboring lymphatic glands, although 
this is by no means an invariable rule. 
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The tuberculous process may occur in the form of a granuloma 
proper, but it is to be noted that this form of the infection is rare. 
The French authors report a few cases of this form under the 
vaption “gommateuse” tuberculosis. It most frequently arises 
as a small nodule on the side or superior surface of the tongue, 
which gradually increases in size until in some cases it may occupy 
as much as one-half the extent of the tongue. The nodule is covered 
by normal-appearing lingual mucous membrane. Superficial ulcera- 
tion does not appear as an early sign in this form of the disease. 
Microscopically this form presents the usual picture of a granu- 
loma, a slightly necrotic centre, surrounded by an area of slightly 
proliferated endothelial cells, enmeshed in which are a varying 
number of young connective-tissue cells, the whole being sur- 
rounded by a zone of inflammatory round cells. In some cases a 
few typical giant cells may be discovered in the zone of endothelial! 
leukocytes, and occasionally the tubercle bacilli may be demon- 
strated in these granulomatous areas. 

In the fissured form the chief characteristic is the occurrence of 
fissures either at the tip or at the sides of the tongue. These vary 
in length, generally being short and frequently branched. There 
is generally found but one fissure, which may present several 
branches. Very rarely the fissures are multiple. The fissures 
appear as linear ulcers rather than as true fissures, since there is 
very little tendency toward the formation of vascular granulation 
tissue, as is characteristic of the true fissure. ° Upon separating the 
edges of the fissure it is found that the depth and breadth of the 
fissure is far greater than appeared from the superficial examina- 
tion. The walls and sides of the fissures are prone to undergo 
necrosis, thus converting the walls into a ragged and irregular 
surface. In the tissue surrounding the fissure there may be found 
one or more small yellowish or grayish points or nodules, which 
sooner or later break down to form the typical tuberculous ulcer. 

Another and very rarely observed form of the disease is the 
so-called papillomatous form. Of this there have been reported 
up to the present time only about 6 cases. In this form the first 
evidence of the disease is the appearance of a small papilloma, or 
in some cases the papillomata are multiple. The papillomata are, 
as a rule, indistinguishable from the ordinary papilloma, and 
indeed often lead the diagnostician to lean toward the idea of 
malignancy. ‘These papillomata may retain their characteristics, 
in which case the diagnosis of tuberculosis is only arrived at during 
the microscopic examination of material from the lesion, or the 
papilloma may break down and ulcerate, eventually exhibiting 
the characters of the tubercular ulcer. 

The signs of the disease include the evident lesion, which has 
been described in its varying forms. Aside from the local lesion 
the lymphatic glands beneath the jaw are enlarged in a certain 
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percentage of cases, but by no means in all cases. Cachexia is 
occasionally seen in these cases, but cachexia is most often seen 
in cases where lingual tuberculosis is secondary to a pulmonary 
tuberculosis, and it is probable that the cachexia is dependent upon 
the primary disease. As is noticed in pulmonary tuberculosis, 
there is some night sweating, loss of weight, and a general feeling 
of fatigue, but it is very difficult to know how much these symp- 
toms and signs are dependent upon the lingual lesion and how much 
upon the primary disease, since they appear to be most definitely 
shown in cases where the lingual process is secondary. 

The differential diagnosis of tuberculous disease of the tongue 
from other affections is often a matter of considerable difficulty. 
In the series of cases collected the diagnosis was frequently made 
only after the microscopic examination of material from the lesion. 
The differential diagnosis involves consideration of the simple 
ulcers of the tongue, the local manifestations of syphilis, and car- 
cinoma. The exclusion of the simple ulcers, as the aphthous, is 
a matter of slight difficulty, as tuberculous ulcers are notorious for 
the fact that local palliative measures are without effect, whereas 
such simple measures usually suffice for the cure of simple ulcers. 
The syphilitic ulcer must be excluded by the fact of a negative 
Wassermann reaction, by the lack of response to potassium iodide 
and other antiluetic measures, and by the absence of other signs 
and symptoms of lues. It must, however, always be borne in 
mind that there may be a tuberculous ulceration of the tongue in 
a patient who is a victim of lues. In such cases the diagnosis of 
the tuberculous nature of the lesion would be made on the lack of 
response of the local ulcer to the antiluetic treatment. In car- 
cinoma of the tongue we meet with great difficulty in establishing 
the diagnosis. The diagnosis between these two conditions must 
be finally made by the microscopic examination of the tissue itself 
whereby the cellular picture would definitely exclude the considera- 
tion of carcinoma. However, the microscopic differentiation 
between gumma and tuberculoma is very difficult if not impos- 
sible. In this case, sections of the tissue should be subjected to 
the special staining methods to demonstrate tubercle bacilli, and 
in cases where the material has reached the laboratory in a fresh 
or unfixed condition it should be a matter of routine practice to 
grind up a bit of the tissue in a sterile mortar, emulsify with 
physiological saline, and inject a suitable quantity into a guinea- 
pig, the biological test. Very frequently guinea-pigs treated in 
this way will die from a generalized tuberculosis when one has been 
unable to demonstrate the bacilli in the sections of the lesion. In 
the series of 231 cases collected the tubercle bacilli were demon- 
strated in the tissues in only 42 cases. Even after having taken 
all these precautions, it may at times be impossible to say that a 
given case is tuberculous. In diagnosing the tuberculous lesion of 
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the tongue as primary, one proceeds merely by the fact that no 
other focus of tuberculosis can be demonstrated to exist in the 
body. 

The prognosis depends, of course, upon many factors aside from 
the simple ulceration of the tongue. The home life and the hygienic 
conditions of the patient are important. The lesion itself has for 
a long time been considered serious, and the older physicians were 
unanimous in according it a bad prognosis. However, if taken in 
its earlier stages, and if the patient be not suffering from pulmonary 
tuberculosis in an advanced stage, surgical removal of the diseased 
portion of the tongue often results in an apparent cure. In cases 
of the disease with concomitant involvement of the lungs or other 
parts of the respiratory system the treatment must be hygienic 
and supportive, and the prognosis under these conditions is almost 
hopeless. Von Ruck, however, believes that even in fairly advanced 
cases, the prognosis is fair when tuberculin is administered." 

When we come to consider the manner of treatment for lingual 
tuberculosis we find ourselves face to face with a problem of great 
difficulty. If we make an attempt to study the literature to dis- 
cover the most satisfactory form of treatment we find nearly as 
many views as there are authors in this particular field of medical 
literature. Like pulmonary tuberculosis it has been treated with 
every conceivable therapeutic measure and by a variety of surgical 
procedures. 

Considering the medical treatment of the lesion, we first learn 
that during the early days of the recognition of lingual tuberculosis 
as a separate entity the medical profession placed its faith in simple 
medical means, such as caustics of various nature. Of these, silver 
nitrate was one of the first to be used. The use of silver nitrate is 
often attended by a temporary improvement of the condition, in 
some cases leading to an apparently complete healing, but is 
invariably followed by a recrudescence of the condition, with 
greater ulceration, and on the whole is very unsatisfactory. Lactic 
acid, phenol and alcohol, and tincture of iodin have been used, 
and while a number of French physicians report good results from 
these measures, the majority of those who have employed these 
remedies report ui:.vorable results. Potassium iodide has been 
much used, but without permanent effects upon the condition. 
Von Ruck reports very good results in this condition by the use of 
tuberculin in suitably graded doses. He reports having effected 
a cure in 4 cases of lingual tuberculosis by means of tuberculin.” 
Lagomarasino™ has reported the cure of a case of primary tuber- 
culosis of the tongue by the administration of the vaccine of Denys- 
Delys. A few authors report having tested the efficacy of the 
Roentgen and ultraviolet rays in this condition, but again the 


1! Von Ruck, Laryngoscope, 1912, xxii, 1190. 
2 Loe. cit. Semana Méd., 1912, xix, 1216. 
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majority of such treatments have furnished no grounds for hope 
of ultimate success along these lines. Very recently, however, 
Stropeni has reported a primary case of tuberculosis of the tongue 
which was entirely cured by the application of the Roentgen ray." 
Radium has been tried to a slight extent, but at the present time, 
while perhaps a little early to form a final opinion, the hopes of 
success are not particularly bright. 

The surgical treatment is advocated at the present time by the 
majority of medical men who have treated this lesion, although 
there is some diversity of opinion as to the exact measures to be 
chosen. Among the first who operated for this condition it was 
held necessary to perform a ligation of the lingual artery at some 
time before the main excision of the tongue was made. As surgical] 
knowledge increased and technic improved the ligation was omitted 
and the tongue amputated in the usual manner. In cases in which 
the lesion occupies only the anterior portion of the tongue it is now 
the practice to remove a V-shaped piece of lingual tissue, going 
far beyond the limits of the actual lesion. In cases in which the 
greater part of the tissue of the tongue is affected it is, of course, 
necessary to completely amputate the tongue, and the chances 
of ultimate success are much decreased. Simple curetment of the 
ulcer is not advisable, as the curet merely opens the lymphatic 
vessels and channels of the tongue, with the inevitable result that 
the bacilli are crushed into such channels, resulting either in a recur- 
rence of the disease or in a more serious generalization of the tuber- 
cular process. The Pacquelin cautery has been used in some cases, 
and is a much better method of local conservative treatment than 
curetment. 

Conc.Lusions. 1. Tuberculosis of the tongue is of more common 
occurrence than is commonly supposed, and occurs more frequently 
in males than in females, probably from the fact that males are 
more prone to carry miscellaneous objects in the mouth. 

2. While the disease occurs during all age periods of life, it is 
most common during the decade from forty to fifty years. 

3. It occurs in two forms, primary and secondary. The greater 
number of cases are secondary in character. Clinically it may 
assume different types, as the ulcerated, fissured, the granulomatous, 
and the papillomatous. , 

4. The differential diagnosis involves consideration of simple 
ulcers, the local manifestations of lues, carcinoma, and epithelioma. 

5. The treatment may be either medical or surgical. Medical 
treatment offers little hope of ultimate cure, and should only be 


used in advanced cases, or when the lingual process is accompanied 
by a generalized tuberculosis. The rational treatment is surgical 
in nature, with complete excision of the involved tissues and the 
surrounding healthy tissues for some distance. 


4 Stropeni, Policlinico, Roma, 1915, xxii, 157 
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ADDISON’S DISEASE: REPORT OF A CASE WITH ACUTE 
ONSET, TERMINATING IN RAPID IMPROVEMENT 
AND COMPLETE RECOVERY. 


By THEeoporeE Treken, M.D., 
PROFESSOR OF THERAPEUTICS, RUSH MEDICAL COLLEGE. 


I wish to report a case of Addison’s disease, in a young man, 
which ran an acute febrile course, with nausea, vomiting, diarrhea, 
and marked asthenia. There was pigmentation of the skin, a low 
blood-pressure, loss in weight, pain in the abdomen and lumbar 
regions, anemia, insomnia, and marked cerebral disturbance. 
After a period of six weeks the patient began to improve, and made 
a rapid recovery. 

History. J. L. K., male, aged thirty-six years, a butcher by 
occupation, presented himself at the Cook County Hospital, 
August 10, 1912, on account of a urethral stricture, cystitis, and an 
ascending pyelitis involving the left kidney. 

Cystoscopic examination at this time showed a stricture of the 
anterior urethra (which was readily dilated), a severe cystitis, 
inflammation about the left ureteral opening, from which flowed 
cloudy urine containing pus and blood. A catheterized specimen 
showed many streptococci and colon bacilli, but a most searching 
examination failed to reveal any tubercle bacilli. Urine from the 
right kidney was normal. 

Under the usual antiseptic treatment, with bladder irrigation 
and rest in bed, the patient made a rapid recovery, leaving the 
hospital in thirty days. He remained well for nearly a year. 

On August 12, 1913, a year later, he suddenly experienced a 
severe pain in the left lumbar region. At first this was of a dull, 
aching character; later, sharp and lancinating, radiating down- 
ward to the bladder and genitals. It became so severe that he 
went to bed and called a physician, who treated him for six days 
without relief. On the sixth day the patient had a chill lasting half 
an hour, followed by high fever, nausea, vomiting, and severe pain 
in the right lumbar region. Urination became more frequent and 
difficult, there was pain at the neck of the bladder, and a constant 
desire to urinate. Although urination was frequent, only a little 
foul-smelling, stringy urine was passed, and this, at times, con- 
tained blood. Repeated chills followed and the patient rapidly 
grew worse. He was unable to sleep on account of pain, and asthenia 
developed rapidly. 

On August 17, 1913, his friends told him his skin was turning 
brown. This frightened him, and he asked to be sent to the hos- 
pital. 
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Previous ILLNEss. Patient has had the usual diseases of child- 
hood and occasional pains in the back and shoulder which he calls 
“rheumatic.” He has had no other serious illness except gonorrhea. 

His first infection was mild and occurred eighteen years ago. 
A second infection occurred fifteen years ago. This was very 
severe and was followed by a urethral stricture, which has troubled 
him more or less for twelve years. Three years ago he suffered from 
retention of urine, necessitating the use of a metal catheter. Fol- 
lowing this he had bladder trouble, from which he recovered after 
treatment. One year ago the patient had a recurrence of bladder 
trouble and was treated at the Cook County Hospital, as stated 
above. 

He had a chancre fifteen years ago, followed by severe secondary 
symptoms, for which he took treatment and recovered. 

Famity History. Negative for tuberculosis, malignancy, and 
nervous trouble. There is no history of similar trouble in the 
family. Brothers and sisters are well. No history of alcoholism 
in the family, and the patient has always been very moderate in 
its use. Uses tobacco moderately, but is not addicted to the use 
of drugs. 

EXAMINATION. Head shows no deformities or scars; hair is thin 
and glossy, and has been coming out freely since this illness began. 
Eyes are normal in appearance; the pupils equal, regular in outline, 
and react sluggishly to light and accommodation. There is no 
nystagmus or paralysis of the external muscles. The ears and nose 
are negative. The teeth are good; gums are slightly inflamed, 
but pyorrhea alveolaris is not present. Tongue is flabby, moist, 
and coated with a brownish fur, but no pigmentation is seen. The 
tonsils, larynx, pharynx, and buccal mucosa are negative. At 
the left angle of the mouth a few pigmented striz are seen extend- 
ing inward, otherwise the mucous membranes show no pigmenta- 
tion. 

The lymphatic glandular system is negative in the cervical, 
axillary, and inguinal regions. 

Chest is symmetrical, long, and narrow. Expansion is good 
above but limited below on account of pain. Litten’s phenomenon 
is absent on both sides. Respiration is shallow. 

Palpation shows limitation motion on both sides, especially in 
the lower part. No friction rub felt and vocal fremitus is normal. 

Percussion shows slight dulness over both apices and over the 
lower part of the left lower lobe, extending upward as far as the 
ninth rib posteriorly. The right side is normal posteriorly. 

Auscultation shows a few small moist rales over both apices and 
in the left axillary region. Over the dull area on the left side there 
is no evidence of consolidation or fluid. Voice and breath sounds 
are transmitted normally and no friction rub is heard. 

The area of cardiac dulness is normal; apex beat is in the normal 
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position. Heart sounds are pure but rather distant and weak. No 
murmurs or friction rub heard, and the cardiac movement is not 
hindered by adhesions. 

Pulse is rapid, weak, and easily compressible, but no irregularities 
are noted. 

Blood-pressure on admission was extremely low. Systolic, 78. 
Diastolic could not be taken at this time, although both the Faught 
and Tycos instruments were used. 

The abdomen is distended in the upper part, which shows pain, 
tenderness, and rigidity on palpation. Bimanual palpation reveals 
a distinct mass on both sides; deep pressure causes sharp pain, 
both anteriorly and posteriorly. The mass is firm, immovable, 
and feels more like an inflammatory exudate than a tumor. No 
edema of the subcutaneous structures is present. 

The stomach is not enlarged; liver is palpable but not tender 
except over the gall-bladder, where pain is complained of on deep 
pressure. Spleen is negative. 

The glans shows an old scar, otherwise the genitals are negative. 
No hernia is present. 

Reflexes are all present and normal except the knee-jerk, which 
is somewhat exaggerated. 

No sensory disturbances can be demonstrated. 

Muscles are soft, flabby, and somewhat atrophied. 

Skin is soft, moist, and free from eruptions or scars. 

Pigmentation is general, but more marked on the exposed sur- 
faces, as the hands and face. In the axille, at the waist line and in 
the pubic region, bronzing is more marked than on the trunk and 
extremities, while the genitals are almost black. Over the abdomen 
the skin shows the characteristic striations or “ribbing,” like the 
sand on the seashore. 

Pulse, temperature, and respiration were as follows: 

August 17, 19 Pulse, 120; temperature, 102.6; respiration, 28. 

August 18, 1913. Pulse, 120; temperature, 104.6; respiration, 26. 


15 

13 
August 19, 1913. Pulse, 105; temperature, 103.0; respiration, 22. 
13 
13 


Pulse, 110; temperature, 102.4; respiration, 22. 
Pulse, 112; temperature, 102.6; respiration, 22. 

The pulse and temperature remained high for nearly three weeks; 
then both gradually receded, reaching normal on the twenty-eighth 
day in the hospital. 

Blood-pressure remained below normal until the patient began 
to improve. 

August 17, 1913. Systolic, 78; diastolic, 0. 

August 18, 1913. Systolic, 78; diastolic, 60. 

) 


August 20, 1913. 99 


August 26, 1913. Systolic, 84; diastolic, 72. 


August 30, 1913. Systolic, 94; diastolic, 70. 
September 5, 1915. Systolic, 95; diastolic, 70. 
September 27, 1913. Systolic, 124; diastolic, 80. 
October 12, 1913. Systolic, 128; diastolic, 80. 
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Urine. Single specimen examined August 18, 1913, is cloudy, 
light in color, alkaline, strongly ammoniacal. Specific gravity, 
1023. It contains albumin and blood, but no sugar, bile, or indican; 
urea is 1.2 per cent. Microscopical examination shows numerous 
pus cells, red blood corpuscles, degenerated epithelium, and many 
motile organisms. No casts were seen. A stained specimen of the 
sediment showed many streptococci and colon bacilli, but no tuber- 
cle bacilli. Later examinations made, using the antiformin method, 
were negative also. 

Blood examinations showed the following: 

August 18, 1913. Red cells, 2,240,000; Jeukocytes, 23,000; 
hemoglobin, 35 per cent. 

August 26, 1913. Red = cells, 2,220,000; leukocytes, 16,000; 
hemoglobin, 32 per cent. 

September 21, 1913. Red cells, 3,330,000; leukocytes, 11,500; 
hemoglobin, 55 per cent. 

October 10, 1913. Red cells, 3,600,000; leukocytes, 10,000; 
hemoglobin, 65 per cent. 

Differential count of 200 cells shows: small mononuclears, 12 
per cent.; large mononuclears, 6 per cent.; no eosinophiles; tran- 
sitionals, 2 per cent.; polymorphonuclears, 8O per cent. Other 
examinations were made, but no eosinophilia was found. 

Red cells showed nothing abnormal; no parasites were found; 
no basophilic degeneration present. Chemical tests for hypogly- 
cemia were not made, although Porges has suggested that this 
should be done in all cases of Addison’s disease, as he found such 
a condition in dogs after the adrenals had been removed. 

Sputum was examined frequently for tubercle bacilli, but none 
was found. ‘Tuberculin reaction was negative. 

Stomach contents, after Ewald’s test meal, withdrawn after 
one hour, showed, 40 ¢.c. in amount, well mixed, no mucus or 
blood. 

Free hydrochloric, | ¢c.c. decinormal sodium hydrate. 

Combined, 10 ¢.c. decinormal sodium hydrate. 

Total acidity, 11 ¢.c. decinormal sodium hydrate. 

No lactic, acetic, or butyric acid found; no blood to the Weber 
test; no Oppler-Boas bacilli present. 

Feces were liquid, contained no blood or intestinal parasites.’ 
At times much undigested food was present, but no mucus. 

Course of Disease. Patient grew rapidly worse during the first 
week; fever was continuous and he had several chills, some lasting 
half an hour. Following each chill there was a rise in the tempera- 
ture of 1° to 2° F., and a corresponding acceleration of the pulse. 
Patient complained of severe headache and weakness. 

During the second week his condition became so alarming that 
we had little hope for recovery. The pulse became weaker, asthenia 
more marked, and a severe diarrhea with involuntaries came on. 
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Pigmentation was very pronounced now and the patient was 
indifferent to his surroundings. This condition continued until 
the end of the third week, when gradual improvement was noticed. 
He began to take an interest in his surroundings and expressed a 
desire for food. On the twenty-eighth day the morning tempera- 
ture was normal, and on the thirty-first it remained so all day. 
After this improvement was rapid, and on the thirty-sixth day he 
was able to sit up a short time. In another week he was able to 
walk about the ward and remain up all day. During his con- 
valescence he gained rapidly in weight and strength. The pigmen- 
tation gradually disappeared; first from the trunk and extremities; 
then from the face, hands, axillary, and girdle regions, where 
pigmentation is normally increased. The genitals were still darkly 
pigmented when he left the hospital, October 20, 1913. 

On the day of his departure a blood examination showed 3,800,- 
000 red cells; 12,000 leukocytes, and 68 per cent. hemoglobin. 
Blood-pressure was 128 systolic, 98 diastolic; pulse, 88; tempera- 
ture, 98.6; respiration, 16. 

I have kept in communication with him for two years, and he 
says his health was never better. He has worked regularly, eats 
and sleeps well, is free from pain, and weighs 156 pounds. 

PATHOGENESIS. In this case I believe we are justified in assuming 
that the function of the adrenal glands was interfered with by an 
inflammatory exudate, caused by extension of the infection from 
the pelvis of both kidneys into the surrounding tissues, involving 
especially the medullary portion of the adrenals and the closely- 
associated, sympathetic ganglia. We know that the medulla of 
this gland supplies an internal secretion, epinephrin, which regu- 
lates blood-pressure and vascular tonus, and if kept out of the 
general circulation from any cause, symptoms of Addison’s disease 
develop. The medulla is a part of the chromaffin system, is closely 
associated with certain metabolic processes, and is necessary to 
sustain life. Animals from which the adrenals have been removed 
die in a very short time (in two to four days). 

Pigmentation of the skin began to develop on the sixth day and 
became more marked during the first month of the disease. As 
improvement occurred, it gradually grew less, and when the adrenals 
were able to functionate properly it disappeared. 

It is generally believed that these glands are closely associated 
with pigmentation, but the chemistry of the process is not yet 
understood. 

Goldzieher has shown that the adrenal function is disturbed 
much earlier in the presence of general sepsis. Our patient was 
certainly septic, as shown by repeated chills, high temperature, 
leukocytosis, with polymorphonuclear increase, and urinary findings. 

Straub reports a case of Addison’s disease in a patient suffering 
from carcinoma of the stomach and peritoneum, in whom throm- 
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bosis of the adrenal veins caused pigmentation to develop in 
seventeen days. Autopsy showed the thrombotic process to be 
of recent occurrence, and no doubt was the real cause of the sudden 
onset. 

Chvostek reports a case in a young man, following a bilateral 
perinephric infection, which resulted in a total destruction of the 
adrenal glands, causing death in a very short time. 

Sargent and Bernard report a case in a young man, with sudden 
onset, with sharp abdominal pains, nausea, vomiting, early collapse, 
marked psychical disturbances, and hypothermia. Death occurred 
in ten days. 

Langmead reports a case of Addison’s disease in a boy, ten years 
old, having all the clinical symptoms. Pigmentation had been 
noticed for about a year. During this time he had several attacks 
of diarrhea, marked asthenia, and hypothermia. The acute attack 
came on suddenly, with vomiting, restlessness, convulsions, rigidity, 
and all the symptoms of meningitis. The patient lived only a few 
hours after reaching the hospital. Autopsy showed bilateral caseous 
tuberculosis of the adrenals; a very small heart, weighing only 
three ounces; status lymphaticus, with enlargement of the thymus 
and hypertrophy of all the lymphatics. 

Lowy reports a case, occurring in a young man twenty years 
old, which ran a very acute course. Autopsy showed apparently 
normal adrenals, but microscopic examination revealed a total 
absence of the specific cellular elements of the cortex of both 
glands. He believes that the cortex has an important function, and 
when diseased, Addison’s disease results. 

Very recently I saw a young man with all the characteristic 
symptoms of Addison’s disease except asthenia. He had worked 
at hard labor until two weeks before the onset, which was sudden, 
with severe pain in the abdomen, nausea, vomiting, diarrhea, 
marked restlessness, pigmentation of the skin and mucous mem- 
branes, low blood-pressure, and hypothermia. His muscular 
development and strength were extremely good until a few days 
before death, which occurred twenty days from onset of acute 
symptoms. Autopsy showed bilateral caseous tuberculosis of both 
kidneys and adrenals. No other foci of infection could be found. 

“Our knowledge of these glands is chiefly confined to certain 
activities of the medullary proportion; of the cortex, we know 
practically nothing.” (See recent article by J. Aikman.) 

From an extensive description of the adrenal glands, their 
anatomy, histology. embryology, physiology, pathology, ete.. 
published by one of the highest authorities on the subject, the late 
Dr. Edmund Neusser, professor of internal medicine at the Univer- 
sity of Vienna, it is learned that these bodies were discovered by 
Eustachius in 1564, but that the first satisfactory theory as to their 
function was given by Addison in 1855. 
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“ He first called attention to the relation existing between disease 
of these organs and a peculiar group of symptoms (Addison's 
disease), and expressed the opinion that their extensive destruction 
led to severe general disease and death.”’ 

Brown-Séquard, in 1856, experimented on animals, removing 
the adrenal glands and studying the symptoms following their 
extirpation in order to gain definite information regarding their 
function and thus to decide whether or not these organs were essen- 
tial to life. After a series of investigations he concluded that they 
are absolutely necessary to life. 

Later investigators contradicted his views, but from 1889 up to 
1913 a number of other scientists supported the conclusions of 
Brown-Séquard, showing by various experiments that death 
resulted from removal of the adrenals, one observer having found 
extensive alterations in the brain, cerebellum, spinal cord, and 
peripheral nerves of animals thus experimented with, while another 
investigator decided that the organs in question possessed an extra- 
uterine function essential to life. 

Neusser says: “It is evident that Brown-Séquard’s view—that 
these organs are essential to life—is strongly upheld by the most 
recent experiments.” 

Regarding the function or physiology of the adrenals, physio- 
logists have proposed three different ways in which to decide this 
question. The first method comprised the “ clinical’ observation 
of animals deprived of one of these organs, and included investiga- 
tions concerning (1) nutrition; (2) temperature; (3) disturbances 
of the nervous system; (4) disturbances of the digestive organs; 
(5) changes in the blood; (6) the pulse respiration and _ blood- 
pressure; (7) changes in the skin and mucous membranes. 

Neusser sums up the results of these observations, stating that 
as to nutrition, more or less emaciation in animals was noticed by 
a number of investigators. Concerning temperature, the con- 
clusions are very diverse, some observers noting a fall of tem- 
perature, and, again, no great variation being detected. 

As to the third condition, profound cerebral symptoms have been 
reported by various authorities, such as convulsions, delirium, 
vertigo; diminished motor power and reflexes; contractures of the 
anterior extremities; paralytic symptoms; loss of faradic nervous 
irritability (the direct muscular irritability being unimpaired), 
with death from paralysis of the muscles of respiration. One 
scientist failed to note convulsions after removal of the adrenals, 
observing, instead, apathy, rigidity, and weakness of the extremities, 
combined with difficult breathing. 

Disturbances in the digestive organs included loss of appetite, 
increased peristalsis, and diarrhea. 

Views differ regarding the changes in blood under the conditions 
in question, although the opinions as to the chemical alterations 
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more nearly agree than those concerning the number of red and 
white corpuscles and the percentage of hemoglobin. According to 
the views of certain authorities the suprarenal capsules are neu- 
tralizing organs; their function being to destroy certain toxic sub- 
stances which accumulate in the blood as the result of nervous and 
muscular activity; while another observer concluded that the 
adrenals are rather regulators of cell nutrition. 

Concerning the pulse, respiration, and blood-pressure after 
extirpation of the adrenal glands it was found that while the pulse 
and respiration may not be constantly affected a fall of blood-press- 
ure is observed. 

A few investigators have noted certain changes in the skin and 
mucous membranes following extirpation of the adrenals, such as 
abnormal pigmentation. 

The study of the action of suprarenal extracts formed the second 
method of deciding the function of the adrenals, and the principal 
effects by Oliver and Schaefer, who injected an aqueous extract 
and a glycerin extract into different animals, are stated by Neusser 
as follows: 

“1. An enormous rise of blood-pressure, the result of excessive 
contraction of the bloodvessels. Stimulation of the depressor 
nerve during the administration of suprarenal extract failed to 
produce a fall of blood-pressure. It follows that the rise of blood- 
pressure is the result of a direct action of the extract upon the 
muscular fibers of the heart and arteries. 

“2. Slowing and strengthening of the heart’s action and pulse. 
These result from stimulation of the vagus centres. It is apparent 
that suprarenal extract increases the frequency of the heart’s action. 

“3. In frogs and mammals the duration of muscular contraction 
was lengthened. Its action upon respiration was inconstant. 
Extracts of the medullary portion of the capsules alone were active. 
Suprarenal extract from healthy human beings was very powerful, 
while the extract from two cases of Addison’s disease was totally 
inert. These authors conclude that the suprarenal bodies elaborate 
an internal secretion which maintains the physiological tone of all 
the muscular tissues, especially of the heart and vessels.”’ 

Neusser also refers to the experiments of Szymonowicz and 
Cybulski with suprarenal extracts, and gives their conclusions as 
follows: 

“1. Extirpation of both suprarenal capsules causes a decided 
fall of blood-pressure; the pulse becomes small. 

“2. Intravenous injection of suprarenal extract causes a marked 
rise of blood-pressure with slowing and strengthening of the heart’s 
action. 

“3. The same symptoms, although less intense, are produced 
by the injection into the circulation of the blood of the suprarenal 
vein, 
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“4, The suprarenal body is an organ essential to life. 

“5. The function of the suprarenal capsules is to elaborate and 
add to the blood a substance which stimulates the activity of the 
vasomotor centers, the centers of the vagus and accelerator nerves, 
and the respiratory centers, and permanently preserves the tonic 
tension of these centers. 

“6. The theory of the neutralizing action of the suprarenal 
capsules can be dispensed with, for the loss of the above-mentioned 
tonic influence is sufficient to explain all symptoms occurring after 
their removal. 

“The third method of physiological investigation is the chemical. 
For a technical description of this subject see Neusser’s article as 
noted in the bibliography and the bibliographical references on 
‘epinephrin,’ ‘suprarenin,’ and ‘adrenalin.’ ”’ 

As the cause of Addison’s disease, Dr. F. Pfletschinger, in a recent 
article, refers to the theory advanced by Neusser that the adrenals, 
the spinal cord, and sympathetic system are all interrelated, and 
that injury of any of the three would break the connection and 
produce Addison’s disease, and then adds: 

“Wiesel, in 1903, made the next big advance—he drew atten- 
tion not so much to the sympathetic but to the intercorrelated 
adrenal system and accessory adrenal glands. They are composed 
of osmium staining lip»id cells, similar to those of the cortex in 
adrenals and similar to nerve cells in general. These accessory 
glands contain no medullary cells like those in the medulla of 
adrenals. But there are many medullary cells found in the ganglia 
of the abdominal sympathetic and intercarotid ganglia, along the 
entire sympathetic system in fact, partly as individual cells and 
partly as small masses, viz., Zuckerkandl’s gland at the bifurcation 
of the abdominal aorta. On account of their staining qualities 
these are known as chromaffin cells, and together with the medulla 
of adrenal are known as the chromaffin system. 

“Wiesel cites six cases of Addison’s disease which he investigated 
minutely, and in which he found destruction of chromaffin cells 
in the medulla of the adrenals and in the sympathetic. The cortex 
of the adrenals and the accessory adrenals was found intact or 
slightly affected. He cites also one case of tuberculosis of both 
adrenals without symptoms of Addison’s disease, in which he found 
hypertrophy of chromaffin cells in the sympathetic. He therefore 
considers Addison’s disease a specific disease of the chromaffin 
system.” 

Pfletschinger further says that other observers consider the 
cortex of first importance, and that cases have been cited in which, 
with tuberculosis of both adrenals without symptoms, hypertrophy 
of the cortical substance was found. Still another writer, he says, 
maintains that disturbance of the function of the adrenals is the 
only cause of Addison’s disease which may arise from disease of 
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the glands or of secretory nerves. Also, Neusser and Wiesel draw 
attention to the frequency of the combination of Addison’s disease 
and the lymphatic diathesis with hypoplastic constitution, and 
declare that the primary underdevelopment of the chromaffin 
system which is present in hypoplastic constitutions is conducive 
to the development of Addison’s disease. 

“As far as animal experimentation goes, some experiments show 
medulla necessary to life, some show cortex. The cause of death 
after complete removal is unknown, but is very prompt in two to 
four days.” 

Pfletschinger, in concluding his remarks on the cause of the 
disease in question, says: 

“The most plausible theory today is Wiesel’s, that Addison’s 
disease is due to destruction of the chromaffin system.” 

For an exhaustive discussion of the various theories as to the 
cause of Addison’s disease, see an article by Rolleston.' 

H. A. Hare? says of the etiology of Addison’s disease: 

“The cause of Addison’s disease is not known in the sense that 
we recognize a cause which is responsible for all cases. In about 
50 per cent. of the cases so far reported which have come to autopsy, 
tuberculosis of the suprarenal glands has been found. That this 
lesion is not sufficient in all cases to cause the general systemic 
manifestations of the disease is proved by the fact that identical 
changes have been found in the suprarenal bodies when none of 
these symptoms have been present. In certain cases, hemorrhages 
into the suprarenal bodies as the result of injuries have caused the 
symptoms to develop. 

“As a matter of fact, the view as to the relationship of these 
causes to the disease, expressed by Addison fifty years ago is prob- 
ably correct—namely, that any lesion of these bodies which inter- 
feres with their function may cause the malady. 

“Tn some instances the disease seems to be primarily the result 
of pathological changes in the semilunar ganglia of the abdominal 
sympathetic nervous system. Rolleston has expressed the plausible 
view that in these cases the disease arises in all probability by reason 
of the fact that the glands are cut off in circulation and nerve supply 
by growths or inflammatory exudates.” 

After further discussion of the subject of etiology, Hare says 
that the opinion generally held today is that the symptoms of 
Addison’s disease manifest themselves because the suprarenal 
secretion fails to find its way into the general economy, and that 
changes in the sympathetic nervous system may also be a factor, 
and he adds the following statement: 

“Finally, it is not to be forgotten that Addison’s disease may be 
without noticeable lesions in the suprarenal bodies, and it is also 
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a fact that these bodies may be almost completely destroyed by 
growth or by tuberculosis without any svmptom of this malady 
developing.” 

Rolleston sums up the situation as follows: 

“ Addison’s disease is due to inadequacy of the chromaffin or 
adrenalin-secreting cells, which are chiefly situated in the medulla 
of the gland, but are also found in connection with the sympathetic 
trunks. It is possible that there is a second factor at work 
namely, irritation of the sympathetic nerves—which might be (1) 
mechanical and due to adhesions and invasion of the pericapsular 
nerves and ganglia, or (2) toxic and due either to failure of a 
hypothetical antitoxic function of the cortex of the adrenals, or to 
disturbed metabolism resulting from absence of adrenalin.”’ 

DiaGcnosis. A well-advanced case of Addison’s disease should 
be recognized without difficulty, as there is no other condition 
which presents this typical symptom complex. However, early 
in the disease, before pigmentation has developed, many difficulties 
may be encountered. 

Asthenia, anemia, loss of appetite, constipation, and a moderate 
degree of pigmentation may occur in pernicious anemia, and if the 
blood findings are atypical, one cannot make a positive diagnosis. 
The relatively high color index, more marked poikilocytosis and 
polychromatophilia, basophilic degeneration of the red cells and 
diminished coagulability, would speak more for pernicious anemia. 

Tuberculosis of the intestinal tract with peritoneal involvement 
is frequently associated with pigmentation and must be excluded. 
This is sometimes difficult, as the tuberculous process may invade 
the adrenals and sympathetic system, thereby causing the Addison- 
ian symptom complex to appear, making a differential diagnosis 
impossible. 

Malarial cachexia with pigmentation of the skin must be excluded. 
Enlargement of the spleen, history of paroxysmal attacks, with 
chills, fever, and sweats, coming from an infected district and the 
finding of parasites in the blood, would make the diagnosis positive. 

Vagabond’s disease, miner’s pigmentation, and other occupational 
diseases associated with the use of chemicals should readily be 
excluded. 

Pellagra has been confused with it in some instances, but this 
should be excluded by the history, the spring and autumn exacer- 
bations, increased appetite, the presence of other cases in institu- 
tions, and the characteristic dermatosis. 

Bronzed diabetes, cirrhosis of the liver with pigmentation, Base- 
dow’s disease, chronic eczema, arsenical therapy, cancerous cachexia, 
and the pigmentation following Roentgen-ray exposures should be 
excluded without difficulty. We must remember also that pigmen- 
tation is normally increased in certain races. 

TuHerapy. We have no specific therapy today. Adrenal therapy 
has been disappointing, as shown by Adams, who collected 97 
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cases with the following results: Adrenal treatment with gland 
feeding, extracts, both glycerin and aqueous, by mouth and sub- 
cutaneously, caused some improvement in 31 cases; no improve- 
ment in 43 cases; made worse, 7 cases; permanent improvement 
was shown in 16 cases. In these the asthenia and gastro-intestinal 
disturbances were benefited, but no change occurred in the pig- 
mentation. 

In the case under consideration the treatment was purely symp- 
tomatic. The patient was made as comfortable as possible in bed 
and sponging ordered as needed for temperature. He was given 
a milk and egg diet with plenty of water. Hot compresses, fre- 
quently changed, were applied for pain in the back and abdomen. 

For the bladder disturbance and pyelitis he was given 10 grains 
of hexamethylenamin, and 20 grains of sodium citrate, three times 
daily in water. Irrigation of the bladder was not necessary, as he 
responded quickly to internal medication. 

For the bowels, } ounce of sodium phosphate crystals was given 
in hot water as needed. Tincture of hyoscyamus was given early 
for painful urination, in 15 minim doses three times daily; codein 
sulphate at night for pain and sleeplessness. 

Very recently injections of pituitary extract have been given, 
with a hope that the pressor substance might act beneficially, but 
nothing has developed to justify any conclusion as to its merit. 

A word of caution should be given in regard to the use of drastic 
purgatives for the obstinate constipation which sometimes occurs, 
as instances are recorded of sudden death from syncope and shock 
following such a procedure. 

Greenhow reports a case in which Addison’s disease was not sus- 
pected and sudden death resulted from the administration of a 
violent purgative. 

For the diarrhea, vomiting, and syncope we should use the usual 
remedies for these conditions. 

ProGNosis. All authorities consulted give a very unfavorable 
prognosis in Addison’s disease, and especially so in the acute cases. 

Dock® says: “Addison’s disease is universally classed as a fatal 
affection; in fact, recoveries of genuine cases are so rare as to leave 
no other prognosis possible.”’ 

Eichhorst, in the last edition of his book, says: “Termination 
of this disease is so universally fatal that one needs scarcely speak 
of recovery.” 

Ebstein and Schwalbe say practically the same, and add that 
recoveries may be taken as mistaken diagnosis. 

I realize that remissions occur in this as in other chronic diseases, 
but when one considers the acute onset, the stormy febrile course, 
the rapid recovery, and the excellent condition of the patient after 
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two years, I firmly believe that we may look upon this as a case of 
Addison’s disease recovered if not cured. 

SumMMARY. The unusual features in this case are: 

1. The sudden onset with pain, chills, fever and sweats. 

2. Bilateral involvement of the adrenals, as manifested by the 
marked tumor masses palpable in both lumbar and hypochondriac 
regions with positive urinary findings for bilateral renal pelvic 
involvement. 

3. The early and rapidly progressive pigmentation of the skin. 

4. The rapidly developing asthenia, reaching the point of help- 
lessness in seven days. 

5. The extremely low blood-pressure coming on so early in-the 
disease. 

6. The rapidly advancing anemia; 2,240,000 red cells and 35 
per cent. hemoglobin in seven days, in a previously healthy, robust 
young man. 

7. The ravid improvement which followed when once the patient 
had conquered the acute infectious process which was crippling 
his adrenals. 

8. The complete recovery of the patient and continued good 
health for a period of two years after his dismissal from hospital. 
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THe Cunics or Joun B. Murpny, M.D. Vol. IV, No. 5. 
(October, 1915). Philadelphia and London: W. B. Saunders 
Company. 


THe October number of the Clinics presents twenty-six subjects. 
In many of them the reader will note repetition of comments made 
in similar cases. It is inevitable that repetitions become more 
frequent as the total number of cases grows with each volume. 
They do not, however, detract from the value of the publication 
if it is read with the idea of obtaining the opinion of the author 
on the minor practical points emphasized in each case presented. 
Dr. William B. Coley reports the disappearance of an inoperable 
recurrent carcinoma of the nasopharynx under treatment with 
mixed toxins. Dr. Murphy advocates the use of the Roentgen-ray 
and arsenic in addition to Coley’s fluid in certain types of sarcoma. 
The results cited justify a measure of optimism. In the chapter on 
metastatic arthritis of the knee-joint, the value of autosensitized 
vaccines is again emphasized. G. M. L. 


THe Cuirnics or Joun B. Murpuy, M.D. Vol. IV, No. 6 (Decem- 
ber, 1915). Philadelphia and London: W. B. Saunders Company, 
1915. 


THE reader of the Clinics will recall that Dr. Murphy has repeat- 
edly condemned radium therapy in cancer of the mouth, and will 
observe with interest a footnote referring to the favorable results 
reported by Sticker. In contrast to the precision that characterizes 
the usual teaching, we note certain discrepancies concerning the 
question of removal of the cervical lymph nodes in the case of 
leukoplakic papilloma. Case teaching, of necessity, prevents full 
academic discussion of all the phases of a subject, and probably 
is of greatest value to the average reader in illustrating the methods 
of treatment practised by the author. For example, one observes 
that the importance of avoiding hand-contacting in bone work 
is dwelt upon; that the ether-olive oil method of anesthesia is some- 
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times employed; that some wounds are swabbed with 5 per cent. 
phenol; that the cut ends of nerves are sutured to prevent neuroma 
formation, and that special care is taken in suturing the skin to 
prevent scar formation. G. M. L. 


THe Cirics or Joun B. Murpuy, M.D. Vol. V, No. 1 (April, 
1916). Philadelphia and London: W. B. Saunders Company, 
1916, 


THE most important feature of the April number of the Clinics 
is a Talk on the Surgery of Tendons and Tendon Sheaths, with 
special reference to the newer anatomy according to Mayer. It 
is rich in practical surgical suggestions. Speaking of felons, Dr. 
Murphy says: ‘To thrust a blind knife blindly into the human 
hand is nothing, if not criminal.” “Every acute deep infection 
of the hand should be treated by an exploratory dissection under 
anesthesia and anemia.”” “To operate without an anesthetic is 
sheer brutality, surgical tyronism, unjustifiable and indefensible.” 
There follows a case of retention cyst of the lip, with interesting 
comments on the histology and surgical pathology, an excellent 
résumé of the subject of cervical rib. Several cases showing lesions 
of the central nervous system are presented, with the keen clinical 
analysis of Dr. Mix. The remainder of the volume is devoted to 
the surgery of the extremities, illustrating the newer surgery of 
tendons, arthroplasties, and nailing of fractures. The volume is 
one of exceptional merit. G. M. L. 


Man: An ApaptivE MecuanismM. By Grorce W. Crive, F.A.C.S., 
Professor of Surgery, School of Medicine, Western Reserve Uni- 
versity. Pp. 379; 88 illustrations. New York: The Macmillan 
Company. 


In his latest book, Dr. Crile attempts to show that ‘man is 
essentially an energy transforming mechanism,” the whole process 
of energy transformation being under the direction of the “kinetic 
system,’ composed of the brain, “the great central battery which 
drives the body, the thyroid governs the conditions favoring tissue 
oxidation, the adrenals govern immediate oxidation processes, the 
liver fabricates and stores glycogen, and is the great neutralizer of 
the acid products of energy transformation, and the muscles are 
the final converters of latent energy into motion and heat.’’ These 
organs have acquired their special function by a process of ages of 
adaptation to the exigencies of environment. 

Doubtless no one will quarrel with Dr. Crile as to his fundamental 
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thesis: the animal body is unquestionably a perfected mechanism 
for the transformation of energy. All will further agree that man is 
an adaptive mechanism,—not only the genus man, but the indi- 
vidual man. The result of the adaptability of the individual to his 
environment is to be seen in this book, and constitutes the chief 
criticism of the book. 

Dr. Crile is a surgeon. The surgeon is a man who must think 
quickly and act immediately upon his thought, for delay in Surgery 
may be more serious than a false move. Therefore the surgeon 
adapts his mode of thought to this demand upon him; as a man 
among men he acquires the reputation of being energetic, forceful, 
decisive; he settles affairs in his own mind with astonishing quick- 
ness,—and both inside and outside his profession he sometimes 
moves too fast. The internist has more time in which to act, 
when an acute emergency arises he sends for the surgeon. The 
laboratory man moods and broods, and earns as justly, perhaps, 
the criticism that he never gets anywhere. 

Dr. Crile’s book will therefore appeal differently to different 
minds depending upon the environment to which they have become 
adapted. The surgeon will follow the reasoning, which is clear and 
logical in so far as the presented statements are concerned. The 
internist will not be very deeply convinced, and the laboratory man 
will be dumfounded. 

For example, after 275 pages designed to show how man has 
risen to his present stage of development by a process of age-long 
adaptation to his nevironment, we learn that “in the pregnant state 
there is progressive loss of muscular power, mental efficiency and 
resistance to infection. Memory, reason and endurance suffer just 
as they do in infection or in auto-intoxication.”” It seems strange, 
indeed, that woman should have so poorly adapted herself to the 
process which represents the end and aim of her entire being—the 
procreation of the species! And this statement cannot be true 
without modification, for on page 281 we learn that “pregnancy in 
anemic, chlorotic, adynamic women sometimes transforms them 
and gives them added weight and energy.” And on page 284 we 
learn, further, that ‘‘in the school of natural selection there have 
been evolved . . . mechanisms in the tissues of the genital 
tract and genital organs for protection against infection.” 

And so throughout the entire book the meticulous critic will find 
discrepancies which will prove fatal to the argument if the reader’s 
mind has become adapted to an analytic habit of thought. In fact 
there are many who will question the applicability of the statement 
in the introduction to the problem at hand: “Like other sciences 
medicine has had to evolve through the three traditional stages of 
development; a stage of superstition and empiricism; a stage of 
experiment and accumulation of data; and a final stage of synthesis 
and coérdination of facts. That medicine is well through the second 
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stage and has entered the final stage of synthesis in which practical 
working principles are being formulated is evidenced especially by 
the increasing control of infectious diseases,’’—but this evidence is 
by no means applicable to the condition of our knowledge of the 
ductless glands, as Dr. Crile seems to think. J. E. S. 


STUDIES IN SURGICAL PATHOLOGICAL PHYSIOLOGY FROM THE LAB- 
ORATORY OF SURGICAL RESEARCH, New York University. Edited 
by Jonn WILLIAM DRAPER. 


THE volume comprises twenty-eight reprints which have appeared 
at various times in different journals. The purpose and usefulness 
of such a volume is as stated in the foreword by William J. Mayo 
the collection and publication of the results of the investigations of 
a group of men, working along related lines. J. E.S. 


EMBRYOLOGY, ANATOMY, AND DISEASES OF THE UMBILICUS, TO- 
GETHER WITH DISEASES OF THE UrRAcHus. By THomMAs STEPHEN 
CuLLEN, M.D., Associate Professor of Gynecology in the Johns 
Hopkins University; Assistant Visiting Gynecologist to the Johns 
Hopkins Hospital. Pp. 680; 269 illustrations. Philadelphia and 
London: W. B. Saunders Company, 1916. 


Tus book is a Sepulchretum of the surgery of the umbilicus 
and urachus; only most of the facts here buried are derived from 
living patients, not from cadavers, from autopsies in vivo rather from 
postmortem studies as is the case in the great work of Bonetus. 

Most medical men are still in the happily ignorant frame of mind 
in which the author of this volume found himself in 1904, when, 
as he tells us in his preface, he was rudely awakened to the fact 
that other diseases than hernia affect the umbilicus by being asked 
to see in consultation a patient with cancer of the umbilicus. The 
fact that this was an adenocarcinoma set him thinking, seeking 
for an explanation; and the outcome of it all is this portly volume, 
beautifully illustrated by Max Brédel. 

Perhaps it is the very portliness of the volume, perhaps it is 
merely a habit of much writing acquired during its preparation, 
that inspired the author with the idea of condensing its contents 
into a preface of some three thousand words. We urgently counse! 
those who may contemplate, as we fear some hardy souls may, 
the perusal of the entire volume from cover to cover, to begin 
systematically with the preface. Then to follow the advice therein 
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contained to study (not merely to admire) the illustrations of 
embryology; and then (but this advice is not in the preface) to lay 
the volume carefully away upon its shelf, to be called upon as a 
work of reference whenever needed—and this, we predict, will not 
be very often. 

The plan of the work is all inclusive: embryology, anatomy; 
umbilical infections in the newborn; remnants of the omphalo- 
mesenteric duct; congenital polyps; Meckel’s diverticulum; intes- 
tinal cysts; umbilical concretions; purulent and fecal fistule at the 
umbilicus; umbilical herniz; umbilical tumors; patent urachus; 
urachal cysts—these are but a few of the chapter headings, for the 
volume treats de omnibus rebus et quibusdam aliis. Not only is 
the history, the pathology, the symptoms, the diagnosis, the prog- 
nosis, and the treatment of each condition given at length, but there 
is appended nearly to every section a long list of case abstracts, 
alphabetically arranged according to the author’s name, which 
have been disinterred from former and less worthy sepulchres to 
be reinterred with befitting pomp and splendor in this magnificent 
mausoleum. 

It is indeed a magnum opus; it is even a xrnpa és dei; but we 
fear it will not be appreciated by the bulk. of the profession as 
it deserves to be; for its preparation has involved immense labor, 
and it is an unexceptionably valuable storehouse of facts, a 
Sepulchretum well worthy the name. A. P.C. A. 


KurZE PRAKTISCHE ANLEITUNG ZUR ERKENNUNG ALLER FORMEN 
DES KOPFSCHMERZES. VON OBERSTATSARZT Dr. LOBEDANK. 
Pp. 71. Wiirzburg: Curt Kabitzch. 


Tue author has arranged in tables the various diagnostic points 
of every imaginable form of headache, so that by a rapid glance 
through the book the type of headache can be immediatel) 
diagnosed. The usual criticisms apply to this book as to all books 
of a similar character. J. H. M., Jr. 


A Synopsis oF MepicaL TREATMENT. By G. C. Saatruck, M.D., 
Assistant Physician to the Massachusetts General Hospital. 
Second edition. Pp. 185. Boston: W. M. Leonard. 


Tuts little book contains a brief synopsis of various types of 
treatment that the author has found efficacious in his private 
practice and hospital work. The methods of treatment are based 
upon actual pathology and are, for the most part, sufficientl) 
complete to form the basis of therapeusis in the usual run of cases 
seen by the practitioner. J. H. M., Jr. 
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OrTHOPEDIC SuRGERY. By Epwarp H. Braprorp, M.D., Con- 
sulting Surgeon to the Children’s Hospital, Boston, and to the 
Boston City Hospital; Professor of Orthopedic Surgery Emeritus 
in Harvard University, and Ropert W. Loverr, M.D., Professor 
of Orthopedic Surgery in Harvard University; Surgeon to the 
Children’s Hospital, Boston; Surgeon-in-chief to the Massa- 
chusetts Hospital School, Canton. Pp. 416. Fifth edition. New 
York: William Wood & Co. 

“Dicrarep but not read.” It was not so stated in the preface, 

but we feel that it should have been out of justice to the Boston 

authors. Like the lawyer before the court, we raise many objections 
and trust that the judge (the reader) will sustain us in most of 
them. 

We object to the terms “nodes” and “ glands” being used in the 
same paragraph, and to the latter being used at all, since lvmph- 
nodes are glands in no sense of the term; to “dorsal” being made 
to specify the thoracic region of the spine, for all regions of the 
spine are dorsal; to “tubercular” being used for the adjective 
tuberculous, since the former denotes any disease characterized 
by tubercles, while the latter specifies infection by B. tuberculosis; 
to a roentgenogram being referred to as an “a-ray’’; to the term 
tuberculous “ ostitis,”” since the pathology is that of osteomyelitis; 
to the term syphilitic ossifying “ periostitis,” since the pathology 
is that of osteoperiostitis; to the term acute “osteomyelitis” of 
the knee-joint, since osteoarthritis is meant; to ‘“ Wasserman” 
instead of Wassermann; to “Trendelenberg”’ instead of Trendelen- 
burg; to the use of the obsolete and meaningless terms “ sciatica” 
and “lumbago’’; to Volkmann’s ischemic contracture being termed 
a “paralysis,” since the pathology is that of interstitial myositis; 
to the statement that the deep “prepatellar” bursa lies beneath 
the ligamentum patelle, when the infrapatellar fatty bursa is 
meant; to the term “metacarpal” for the long bones of the foot; 
to “metatarso coneiform”’ for metatarsocuneiform; to the location 
of Chopart’s joint at the hip-joint, viz., “the limb rotating at the 
midtarsal articulation at the hip-joint’; to “fixed” when flexed is 
meant; to the dubious statement “The patella lies farther outside 
than it should do, and the knees are laterally loose,” and to’ this 
one, “Treatment should be continued not only until the bone has 
become not only sufficiently strong . . . but to withstand.” 

Offsetting the above is the rare correct use of the term “cast”’ as 
the reproduction of an object in solid form, instead of the prevalent 
perverted use to denote the mold from which the cast is made. 

Regarding bursitis we believe that ablation is preferable to 
mere incision; and that so long as trochanteric bursitis and house- 
maid’s knee are mentioned miner’s elbow should also be referred to. 

The most practicable position in case of ankylosis is given for 
every joint with the exception of the wrist. 
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We believe that antiseptic bone-wax, pig’s bladder and ox’s 
peritoneum (Cargile membrane) are of historical importance alone 
at the present time: in reference to Cargile membrane, for example, 
it was shown so long ago as 1905 by Craig and Ellis that until 
absorbed this material acts as a foreign body, and therefore is an 
irritant; we are glad to see, however, that bismuth paste is not 
recommended for the healing of bone-sinuses. 

The whole subject of cystic bone disease is dismissed with the 
statement “echinococcus cyst and “aneurism” must be mentioned 
as other possibilities.” 

In the single paragraph devoted to gout practical value could 
be added by mentioning the three diagnostic features of Brugsch, 
and especially in the acute stage the differentiation from suppura- 
tive infection, for the error of incising gout in mistake for the latter 
has not yet been banished from the modern practice of medicine 
and surgery; the association of great pain with slight or no fever is 
a point of diagnostic value. It may be said here that there should 
be a greater recognition of medical diseases—especially diagnoses 
throughout the work. 

Instead of treating the hemarthrosis of hemophilia by gelatin 
by mouth, the more modern, more rational, and more promising 
method of intravenous medication by human blood serum should 
be used. 

An unfortunate feature of orthopedic works as a class is that 
descriptions of operative technic are too brief for comprehension 
and too inadequate for practical application. 

The revolutionary changes in orthopedic surgery wrought by the 
ever widening application of the autogenous bonegraft—especially 
the many clever applications carried out by Albee—are dismissed 
in one paragraph on “Bone Grafting.” It is of vital importance 
that a modern treatise on orthopedic surgery should give a some 
what detailed description of bonegraft work. Thus, examples to 
hand are the correction of clubhand by a bonegraft to supply the 
missing radius and of clubfoot by bonegraft-widening of the split 
scaphoid; others have been referred to above, and the rest are too 
numerous to mention here. 

The index should be overhauled: it does not contain even the 
term “arthroplasty.” 

The best portions of the book are those dealing with the em- 
ployment of braces, deformities of rickets, lateral curvature of 
the spine, and infantile paralysis, in which the use of orthopedic 
apparatus is clearly described. 

For the rest we find a mere catalogue of orthopedic diseases 
written in the loose medical vernacular of the day. On the whole 
we are disappointed, for, in keeping with the eminence of the 
authors, we expected more— especially of gleanings from their 
mellow personal experience. P. G.S., Ir. 
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THeory AND PRACTICE OF BLOODLETTING. By HEINRICH STERN, 
M.D., LL.D.; Visiting Physician, St. Marks Hospital; Consult- 
ing Physician, Methodist Episcopal (Seney) Hospital; State 
Hospital at Central Islip. Pp. 264; 94 illustrations. New York: 
Rebman Company. 


Tue author, anticipating a revival in bloodletting, sets forth 
in a systematic manner its progress from the most ancient times 
to the most recent clinical and experimental investigations. 

While conservative in bis views, and in no way accepting the 
procedure as a panacea, he warmly advocates its conditional 
application and sets forth clearly the indications for, and advan- 
tages of, its employment in various diseases. 

The book is divided into two parts, the first of which includes 
the history of bloodletting. Following this the physiological effects 
are adequately discussed and then the technic is presented in 
detail, with many illustrations of instruments. 

The second part consists of a clinical resumé of the numerous 
diseases in which bloodletting has been utilized as a therapeutic 
measure. It is divided into sections, the first dealing with diseases 
of the respiratory organs, the second with circulatory distur- 
bances, the third with uremia, etec., a brief reference being made 
to a large number of diseases. 

A few of the author’s cases are cited as illustrations of the actual 
advantages derived, especially in the circulatory disturbances. 
His views are interspersed with those of many others. Evidently 
he has enjoyed a wide experience with this therapeutic measure 
and is, without doubt, a keen enthusiast. 

The book is of especial value to one interested in therapeutics. 
While many of the facts might be ascertained from text-books on 
medicine and surgery, many more and valuable ones are to be 
found in this volume. A. H. H. 


THe TRYPANOSOMES OF SLEEPING SICKNESS; BEING A STuDY OF 
THE GROUNDS FOR THE ALLEGED IDENTITY OF T. BRUCEI WITH 
THose Caustnc DiskAsE IN MAN IN NyAsALAND. By G. D. 
Maynarp, F.R.C.S., E., Statistician and Clinician to the South 
African Institute for Medical Research. Pp. 39; 26 charts. 
Johannesburg: W. E. Horter & Co., Ltd. 


THe author attempts to prove that the trypanosome causing 
human disease in Nyasaland is not identical with T. brucei, thereby 
differing with the Sleeping Sickness Commission of the Royal 
Society, which recommended the diminution of wild game in fly 
areas on the basis of such identity. He appears to have succeeded 
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in this by analyzing (1) length—measurements, (2) geographical 
distribution, (3) pathogenicity for various animals, (4) carriers, (5) 
serological reactions, from data gathered from several sources but 
does not appear to have done any experimental work personally. 
He also advances several hypotheses to explain the greater viru- 
lence of Nyasaland sleeping sickness over the more northern ones. 


KF; D. W. 


THe PsycHoLocy oF THE Katser. A Stupy or His SENTIMENTS 
AND His Opsession. By Morton Prince. Pp. 112. Boston: 
Richard G. Badger. 


Tus little essay is a study of the German Emperor from the 
point of view of his subconscious self, the dominant trait of which, 
according to Prince, is a phobia, a fear of democracy for himself 
and his House. 

The author discusses William II’s “ Divine Right Delusion,’’ his 
sentiment of self-regard, his extraordinary arrogance and vanity, 
and his desire to conquer the world. T. G. M. 


An InTRODUCTION TO BACTERIOLOGY FOR NursES. By Harry 
W. Carey, A.B., M.D., Former Assistant Bacteriologist, Bender 
Hygienic Laboratory, Albany, New York; Associate in Medi- 
cine, Samaritan Hospital, and City Bacteriologist, Troy, N. Y. 
Pp. 144; 17 illustrations. Philadelphia: F. A. Davis Company. 


Tue book has been well planned, and contains enough informa- 
tion to more than properly equip the average nurse. The author 
has appreciated the necessity for simple language, as expressed in 
the preface, and so far as verbiage is concerned, has succeeded, 
but some of the sentences might be reconstructed to advantage with 
the idea of making their meaning plain without second reading. 
To the reviewer's mind, its seventeen illustrations are far too few 
for a beginner's book, and some of them might have been better 
selected. The blank leaves for long-hand notes are valuable, and 
its very low price is an important feature for the class of students 
for which it is designed. Taken all in all it is a very valuable little 


book. ow. 














PROGRESS 


MEDICAL SCIENCE 


MEDICINE 


UNDER THE CHARGE Ob 


W. S. THAYER, M.D., 
PROFESSOR OF CLINICAL MEDICINE, JOHNS HOPKINS UNIVERSITY, BALTIMORE, 
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AND 
ROGER 8S. MORRIS, M.D., 
FREDERICK FORCHHEIMER PROFESSOR OF MEDICINE IN THE UNIVERSITY OF 


CINCINNATI, CINCINNATI, OHIO 


The Protective Ferments of the Body.—This article by WatLuis 
(Quart. Jour. Med., 1916, ix, 138) is essentially a critical analysis 
of the principles of the articles which have appeared either in support 
or in refutation of the much discussed Abderhalden reaction. He 
points out clearly that the subject under discussion is of the greatest 
importance since the elucidation of some of the many problems of 
immunity which still await solution are probably wrapped up in doubt. 
The physiological basis upon which Abderhalden devised his test. is 
clearly stated and followed by a description of the two chief methods 
for performing the reaction, namely, the optical method and that of 
dialysis. From a study of the application of the reaction to the diag- 
nosis or pregnancy, diseases of the internal glandular system, dementia 
precox, and some of the infectious diseases, the author comes to the 
conclusion that the principles of the method as laid down by Abder- 
halden do not coincide with the experimental data, and hence other 
explanations must be sought. He points out with great clearness the 
fact that this test, like many others, was at first claimed to be infallible 
as an exact method and even before the fundamental principles upon 
which it was based had been conclusively proved. The reaction, how- 
ever, has been of the greatest value from a scientific point of view, 
for the entire theory of the Abderhalden reaction goes back to the 
root of the problem of immunity, namely, the cell itself and its protein 
constituents. As a result of this, there has been a great advance in 
our conception of immunity and in our knowledge of colloidal chemistry 
and ferment action, so much so that they may be brought into line 
in the near future in a solution of the many problems of physiology, 
and clinical medicine. 
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Complement-fixation in Varicella.—Kou_mer (Jour. Tmmunol., 1, i, 
51). The author points out that the object of this investigation 
was to determine whether antibodies could be detected in the blood 
serum of persons actively infected with varicella and after recovery 
by means of complement-fixation tests. The usual Wassermann reac- 
tion technic was employed in which antigens were used made from the 
extracts of contents of the vesicles and crusts of this disease. The 
net results of the study were that complement absorption does occur 
in the sera of varicella patients, but the reactions in most cases were 
slight, never outspoken. Negative reactions with all antigens used 
were observed in the sera of adult persons who had had varicella in 
childhood. In all such people the Wassermann reaction was negative 
in the absence of syphilis. _Cowpox and variola antibodies did not 
absorb complement when mixed with varicella antigens, hence it can 
be shown that though antibodies are formed, the percentage of positive 
reactions, particularly when the degree of complement absorption is 
small. The author is of the opinion that a more delicate technic would 
probably yield a better percentage of positive reactions, but the danger 
there would be in the possibility of obtaining non-specific absorption 


of complement. 


SURGERY 


UNDER THE CHARGE OF 
T. TURNER THOMAS, M.D.. 
ASSOCIATE PROFESSOR OF APPLIED ANATOMY AND ASSOCIATE IN SURGERY IN THE 
UNIVERSITY OF PENNSYLVANIA; SURGEON TO THE PHILADELPHIA GENERAL 
HOSPITAL AND ASSISTANT SURGEON TO THE UNIVERSITY HOSPITAL. 


Melano-epithelioma.BkopERS and MacCartry (Surg., Gynec. and 
Obst., 1916, xxii, 28) say, from a study of 70 cases from the Mayo 
Clinic, that the so-called “melanosarcoma”’ should be called properly; 
a melano-epithelioma when such a condition arises in the skin. The 
condition arises as a migratory hyperplasia of the basal (regenerative 
or germinal) layer of the skin and invades the subcutaneous tissues and 
distant organs as pigmented and non-pigmented oval, spherical, or 
spindle cells, all of which cells are frequently found in the same specimen 
or even in the same microscopic slide. The evolution of such neoplas- 
mata in regenerative cells corresponds to the evolution of cancer in the 
skin, mammary gland, prostate gland, and stomach. The alveolar 
arrangement of cells in this series shows no evidence of any relation to 
vascular endothelium. The condition is one of middle life, although 
it may be found from childhood to old age. An attempt at determina- 
tion of the exact duration of the condition from its onset to a fatal 
There is no specific region of 


termination has failed in this series. 
the skin which seems especially predisposed to the development of 
melano-epitheliomata unless it is on the lower extremities, which in 
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this series form the greatest frequency of location. Nevi certainly 
predispose to the development of the condition. Metastasis is usually 
to the regional lymphatic glands. From an economical or practical 
stand-point melano-epitheliomata which arise in the skin have a high 
mortality. Melano-epitheliomata or melanosarcomata arising in the 
eye have much better prognosis than melano-epitheliomata arising in 
the skin. From a therapeutic stand-point the pathological history 
of melano-epithelioma clearly points to the necessity of an early diag- 
nosis and a radical removal of the primary lesion and regional lymph 
glands. From a prophylactic stand-point, pigmented areas of the skin, 
such as warts and nevi, should be removed when these are in locations 
which are or have been subjected to injury. 


A Contribution to the Etiology of Cancer of the Esophagus and 
Stomach.—Lercue (Surg., Gynec. and Obst., 1916, xxiii, 42), from an 
extensive study of the literature, found that cancer of the esophagus 
and stomach is peculiarly prevalent in the temperate climate zone. 
The relative frequency with which cicatricial strictures from swallowed 
corrosive fluids occur in the various parts of the esophagus increases 
from above downward—in other words, the widest parts of the esopha- 
gus—are the most frequent sites of such strictures, and for physiological 
reasons. The distribution of cancer in the esophagus corresponds to 
that of the cicatricial strictures from swallowed corrosive fluids, and in 
all probability for the same physiological reasons. Any part of the 
esophagus and stomach may be the starting-point of cancer with the 
exception of the pyloric sphincter, which rarely seems to be the primary 
focus. The organ immediately beyond, namely, the duodenum, is 
practically immune from cancer. The reason for the two latter phe- 
nomena is probably that the ingests do not reach the pyloric sphincter 
until they are properly modified. In view of the foregoing conclusions, 
it seems logical to look to the ingesta of civilized man for the source 
of chronic irritation, which leads to malignant changes of the esophagus. 
The supposition that swallowed fluids after emanating from the cardia 
are directed along the “gastric gullet” to the prepyloric region is 
strongly supported by the fact that the cicatrices from smaller quantities 
of swallowed corrosive fluids are usually found along this path. 
Seventy-nine per cent. of cancer are found along this path—the cardia, 
the “gastric gullet,”” and the prepyloric region. As cancer of the 
stomach follows the “ highway of the fluids,” it seems logical to assume 
that ingested fluids in particular may be responsible. Alcohol and 
other irritating fluids probably play a part, but in the opinion of 
Lerche, “hot fluids” so universally taken throughout the temperate 
zone, in the form of coffee, tea, soups, ete., and giving rise to chronic 
irritation, is the main predisposing cause of cancer of the esophagus 
and stomach. Cancer of the esophagus occurs less often in women 
than in men, because women drink more slowly and take smaller 
swallows, which pass quickly through, thus saving the esophagus, 
while the less resisting mucosa of the stomach, where the fluids come 
to a stop, is more equally exposed in both sexes. The fact, therefore, 
that the ratio of cancer of the esophagus in men and women js 3.5 to 1, 
while cancer of the stomach occurs with almost equal frequency in 
both sexes, points strongly to “hot fluids” as the important predispos- 
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ing cause. This is further substantiated by the results of a comparison 
between the cancer statistics and the habits of the people in the north 
and south of Europe, by the relative freedom from cancer of the esopha- 
gus and stomach enjoyed by the aborigines of hot climates and the 
extremely rare occurrence of cancer of the stomach in animals 


Rupture of Bladder Associated with Fracture of the Pelvis.—QuaIn 
(Surg., Gynec. and Obst., 1916, xxiii, 55) reports a case of this kind and 
collected 126 similar cases, from the literature of each of which he 
gives a brief abstract. In the majority of these cases it was found 
that a spicule of bone had perforated the bladder. Most lacerations 
thus caused were extraperitoneal and several were multiple. With 
the exception of the instances where a foreign body had entered the 
pelvis from without (gunshot, ete.) only four cases in which a lacerated 
bladder communicated with the outside have previously been described. 
With two or three exceptions the treatment has evidently been limited 
to the application of a bandage around the pelvis, after possibly some 
adjustment of the fragments. The treatment has often been compli- 
cated seriously by infection and necrosis of the bone. Of the 127 cases 
now reported, 34 “recovered,” a total mortality of 74 per cent. But 
of these were 83 cases, reported before 1890, with a mortality of 72, 
or 86.7 per cent. Of 44 cases since 1890, 7. e., during the period of 
aseptic surgery, 23 lived—a mortality of less than 48 per cent. Since 
1905 the mortality has been reduced to 38 per cent. The total mor- 
tality in all varieties of ruptured bladder which have been treated 
surgically since 1900 is less than 25 per cent. This shows in figures 
the extreme gravity of the lesions under discussion, and indicates that 
fracture of the pelvis is the most serious complication of a ruptured 
bladder. In point of morbidity, Quain believes with Fuller that most 
patients with extraperitoneal rupture of the bladder are left seriously 
invalided for life. 


The Operative Treatment for the Disabilities and Deformities 
Following Anterior Poliomyelitis as Practised at the Hospital for 
Ruptured and Crippled during the Past Three years.—WALLACE 
(Am. Jour. Orthop. Surg., 1916, xiv, 400) presents a tabulated study 
of 666 cases divided into eleven groups, with particular reference to the 
special condition and the treatment employed, and all of these into 
three classes with reference to the results obtained, the successful, the 
improved, and the failed. He says that nearly one-third of the opera- 
tions in the foregoing tables would have been unnecessary if the patients 
had received proper brace attention. The Soutter operations for con- 
tractures about the hip have been most beneficial. The transplantation 
of an active hamstring tendon, when both were normal, to the attach- 
ment of the paralyzed quadriceps extensor tendon has so improved 
the power about the knees that braces have been discarded. Arthro- 
deses operations for paralytic deformities in children have been of 
little value. The grooving of the tibialis anticus tendon into the 
anterior surface of the tibia and transplanting the extensor propius 
hallucis tendon to the caleaneoscaphoid ligament for equinovalgus 
deformity has been helpful. The most satisfactory operation for cal- 
caneus, caleaneovalgus, and dangle-foot deformity has been the typical 
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Whitman. The backward displacement of the foot accompanied with 
astragalectomy are the essential features of this operation, and they 
have been utilized to great advantage in all types of paralytic foot 
deformities. When successful a firm basis for standing and walking 
has been secured, and after a few months of supervision the patients 
have been able to walk without artificial aid, thus probably stimulating 
the growth of the paralyzed extremity. The improved circulation so 
increased the warmth of the feet that the tendency to chilblains was 
lessened. 


THERAPEUTICS 


UNDER THE CHARGE OF 


SAMUEL W. LAMBERT, M.D., 
PROFESSOR OF CLINICAL MEDICINE IN THE COLLEGE OF PHYSICIANS AND 
SURGEONS, COLUMBIA UNIVERSITY, NEW YORK. 


Hay Fever and Certain other Local Anaphylactic Phenomena Refer- 
able to the Respiratory Mucous Membrane.—Hicuens and Brown 
(Jour. of Lab. and Clin. Med., 1916, i, 457) summarize the principles of 
the present-day treatment of hay fever. They divide the treatment 
into measures to be taken two to three months previous to the hay- 
fever season and measures to be taken immediately to control the 
acute attack. When the patient can be studied beforehand a survey 
of his habitual surroundings, and skin tests should be made with 
pollens of such plants that may be considered as having a possible 
connection with the anaphylactic phenomena. If the attack has 
already started, treatment should be begun at once with a vaccine 
representing the pollens most likely to be responsible for the attack. 
If the treatment does not give entire relief, an exact diagnosis may be 
made quite independently of the treatment. Hichens and Brown report 
63 cases of hay fever treated with pollen vaccines, of which 18 were 
complicated with asthma; of these 18, 11 were entirely relieved, 3 
were considerably relieved, 1 was not relieved, and 3 were not reported. 
Of the remaining 44 cases, 17 were entirely relieved, 18 were consider- 
ably relieved, 4 were slightly relieved, 2 were not relieved, and 3 were 
not reported. One patient, who was treated in summer and autumn 
for two years, was apparently cured. The two vaccines used by the 
authors were, in the spring, a mixture of pollens from red-top timothy, 
rye, and orchard grass, and, in the fall, the pollen of ragweed alone. 
They call attention to the fact that in every case the possibility of a 
concurrent bacterial infection must be taken into account. Cases that 
present especial difficulty in treatment are those that suffer from hay 
fever from earliest spring to latest autumn. 


Some Observations on the Treatment of Hay Fever.—WiILson 
(Laryngoscope, 1916, xxvi, 937) reports 26 cases of hay-fever treated 
by the injection of various pollen extracts and 22 cases treated by cal- 
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cium chloride. He says that the desensitization of hay fever patients 
by means of specific pollen solutions will materially relieve a small 
percentage of them if treatment is begun early enough. Pollen solu- 
tions for therapeutic use should be prepared and used with great care 
apd understanding. When improperly prepared or used there is danger 
of serious if not fatal reactions. Multiple sensitization is a frequent 
phenomenon in hay fever subjects, and its existence may account for 
many failures in the treatment by means of pollen solutions. The 
treatment of hay fever by means of calcium salts rests largely on 
empirical observations, but from the limited data at hand, if the doses 
are sufficiently large and prolonged through a more or less extended 
time, a large percentage of patients will receive material benefit. It 
is possible that vernal cases yield more readily than autumnal cases. 
The administration of calcium salts is without danger to the patient 
and may be undertaken by any intelligent physician. It requires neither 
a careful laboratory technic nor any special knowledge for its employ- 
ment. 

The Cause, Treatment, and Prevention of Hay Fever.—SurPpPEGRELL 
(Med. Record, 1916, xe, 95) says that the class of plants whose pollen 
may cause hay fever are practically all common weeds, and are very 
numerous and generally distributed. They all have abundant pollen 
and are wind-pollinated, that is, the process of fertilization is effected 
by the pollen being borne on the wind. These weeds are without 
attractive color or fragrance, and in the process of wind-pollination 
their pollen is very widely distributed. The author says that the 
elimination of pollen in the immediate vicinity of the patient is most 
important. Great relief to patients suffering from hay fever is observed 
when the hay fever weeds in close proximity are cut down, although, 
in order to be more completely effective, the efforts against hay fever 
weeds should be reinforced by proper legislation. Inasmuch as the 
common hay fever weeds are pests to the farmer, such legislation will 
serve a twofold purpose. The author discusses the treatment of hay 
fever by the injection of pollen extracts, calcium chloride, etc., and 
although adding nothing new, is a firm believer in the proper adminis- 
tration of pollen vaccines. Only the pollen should be used for vaccine, 
to which the patient reacts by the nasal, conjunctival, or skin reaction. 
The injection of a wrong vaccine may cause the patient to become sen- 
sitive to the pollen from which the extract is prepared. In some cases 
the effects of hay fever are due not only to the absorbed pollen protein 
but also to the action of microérganisms resulting in an inflammation 
of the nasal mucous membrane due to its lowered resistance. Finally, 
immunity to hay fever even in hay fever patients does not mean that 
the patient is not inhaling pollen but that the amount is not greater 
than can be neutralized. Hence, diminishing the source of pollen sup- 
ply is a very important if not the most important part of proper therapy. 
Sheppegrell says that in New Orleans local legislation against the hay 
fever weeds has caused a marked reduction in the number of hay fever 


Cases. 


The Intracranial Injection of Salvarsanized Serum.—WaAkDNER (Am. 
Jour. Insanity, 1916, lxii, 643) reports a series of fourteen patients 
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treated by the above method. Of this group of fourteen patients, 
five improved sufficiently to be able to go back to their work, and to 
date have remained well for from seven to eleven months. At the end 
of eleven months one of these patients had a relapse, which responded 
immediately to further treatment. Then other patients, with well- 
developed disease, have improved sufficiently to be able to do a certain 
amount of work about the hospital. Three others have shown fairl) 
marked physical and mental improvement but cannot as yet be trusted 
at large. Two cases have died, one of which had previously shown a 
well-marked improvement. Two cases have shown no improvement. 
Both mental and physical improvement has generally been observed 
after the second or third operation, and has followed so closely on the 
treatment as to practically preclude the idea of coincidence. The 
maximum amount of improvement has occurred, as a rule, after six 
or seven treatments. Wardner believes that intracranial injections are 
without danger as shown by the fact that 102 have been performed 
without untoward results. The cases reported were not selected, 
and represent general paresis in a moderately advanced stage in most 
of the cases treated. The clinical diagnosis of general paresis was 
supported in every case by the laboratory findings. When pupillary 
changes existed no marked effect has been noted after the treatment. 
Reflexes, when previously exaggerated, show a tendency to become 
less so. Codérdination and speech have been improved in all. ‘The 
Wassermann reaction in the blood has been rendered negative in 6; 
reduced in intensity in 4; unchanged in 3, and not taken in 1. 
The Wassermann in the spinal fluid has been rendered negative in 2; 
reduced in 6; not retaken in 2; and unchanged in the rest. The 
cell count has been reduced to below 10 per ¢.mm. in 12; not retaken in 
2. Wardner says that it is impossible to state what the final outcome 
of these cases will be, but believe that if cases of early general paresis, 
in which the actual destruction of brain tissue might reasonably be 
supposed to be slight, could be thoroughly treated, much might be 
done to control the future progress of this condition. 


The Treatment of Paresis.—Kvans and THorne (Am. Jour Insanity, 
1916, Ixxii, 624) have treated 15 patients suffering from paresis with 
salvarsan and neosalvarsan; 14 of these patients were treated by 
the intraspinous method of Swift and Ellis and 1 by the intraspinous 
and intracranial methods combined. With the latter method two 
intracranial treatments were given at four weeks’ interval, together with 
three intraspinuous injections. The largest number of intraspinous 
injections given to one individual was ten and the smallest number 
three. Three of these patients showed distinct mental and physical 
improvement; 5 showed physical improvement only; 2 died during the 
course of treatment; 2 died ten and thirteen months, respectively, 
after treatments were discontinued; the remainder showed no improve- 
ment whatever. Of the 3 who showed mental and physical improve- 
ment 1 was discharged and still remains in good physical and mental 
condition, having returned to work. One showed the first signs of 
improvement three months after receiving the last treatment. The 
third died with convulsions ten months after treatment. The number 
of treatments given to each patient was insufficient to reduce the 
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intensity of the Wassermann reaction either in the blood or the spinal 
fluid. The improvement observed following the treatment may be 
seen in the same number of paretics who have received no special 
treatment. The authors believe that the amount of salvarsan which 
‘an be introduced safely into the central nervous system is too small, 
and the intervals are too long between the treatment, to be of great 
value in moderately advanced cases. The intracranial method seems 
to be unecessary according to the authors. They believe that the same 
result can be obtained by the intraspinous method. 

The Treatment of Paresis by Intraventricular Injections of Diarseno- 
lized Serum.—Knopp (Boston Med. and Surg. Jour., 1916, elxxv, 24 
says that in a fairly large experience with the treatment of syphilitic 
affections of the central nervous system by intraspinal injections of 
salvarsanized serum by the Swift-Ellis method and its modifications 
he has been impressed that in no other way can such consistently good 
results be obtained. This opinion is reached from the study of about 
500 injections, on over 100 patients. His experience, like that of most 
observers, has lead him to believe that the action of salvarsan and its 
substitutes, neosalvarsan and diarsenol, is most pronounced when it 
is exerted most directly upon the spirochete. He has seen tabetics 
who could stand only by the support of two nurses when treatment 
was first begun, who after a few injections could walk several miles 
with an approximately normal gait. He has seen patients completely 
paraplegic, with total loss of control of the bladder, who acquired 
normal sensibility and reflexes after three injections. Such brilliant 
results, however, have not been observed in cerebral cases. In view 
of the necessity to secure a more direct influence of the remedial agent 
in cerebral cases, Knapp has tried the injection of diarsenolized serum 
directly into the lateral ventricles. Knapp prefers to do this operation 
under general anesthesia, and considers the operative procedure fairly 
safe and the risks apparently slight. He says that his experience is 
too limited to permit any definite conclusions, but that changes in the 
physical signs—the return of the knee-jerk, the return of normal 
pupillary reactions—are not often seen in paresis under any other 
treatment. These facts, taken in conjunction with the apparent 
general improvement of the patients, encourage him to continue with 
this method of treatment. 


Intraspinal Injections of Bichloride of Mercury.—Hunr (Boston 
Med. and Surg. Jour., 1916, elxxiv, 788) had previously reported 40 
cases of spinal syphilis treated by the intraspinous administration of 
mercurliaized serum, and 5 cases treated by the direct intraspinous 
injections of bichloride of mercury. Since that time he has treated 
12 additional cases by the direct administration of bichloride of mer- 
cury into the spinal fluid. These 12 cases consisted of cases of general 
paresis, tabes, taboparesis, hemiplegia, optic-nerve atrophy, and 1 
case of brain syphilis with complicating hemiplegia. They were given 
either ,); or ;') of a grain of bichloride of mercury at such intraspinous 
injection. The injections were approximately at intervals of two 
weeks. The patients were at the same time being given mixed anti- 
syphilitic treatment. In a few of these patients it was not possible to 
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obtain definite results but in the large majority distinct improvement 
was manifest. Hunt believes that the administration of bichloride of 
mercury directly into the spinal fluid gives practically the same results 
as the administration of mercurialized serum. It has the advantage 
over the latter of simpler technic, shorter methods, and easier admin- 
istration, with less opportunity of infection. Both methods, that of 
the mercurialized serum and that of the bichloride directly injected 
into the spinal fluid, can be considered as valuable substitutes for the 
administration of salvarsan. Certainly no ill results can accrue from 
the direct intraspinous injection of .'; of a grain of bichloride of mercury 
in syphilis of the nervous system. Whether the results will be as per- 
manent as the latter remains to be seen. In no instance was any 
change manifest in the reflexes, but change was evident in the tremors, 
in the pains, in the spinal fluid count, and especially in the general 
condition of the patient. 


The Treatment of Arthritis by the Intravenous Injection of Foreign 
Proteins.—MILLER and Lusk (Jour. Am. Med. Assn., 1916, Ixvi, 
1756), after observing that similar results were obtained in the treat- 
ment of typhoid fever by the intravenous injection of foreign protein 
solutions as by the injection of typhoid vaccine, tried the intravenous 
injection of a foreign protein for the treatment of different forms of 
arthritis. They used for this purpose doses of 2 ¢.c. of a 4 per cent. 
proteose solution. ‘The patients reacted by a chill, rise in temperature, 
and varying leukocytosis. The day following the injection there was 
a moderate but distinct improvement in the joint symptoms. Later 
on, because of a limited supply of proteose, the authors substituted 
typhoid vaccine for the proteose. ‘The reaction following the injection 
was the same as when the vaccine was given to a typhoid patient 
except that leukocytosis was much more marked, in two instances 
reaching 52,000. The degree of leukocytosis was dependent in a 
measure on the acuteness of the infection. When a patient received 
daily injections there was a gradual lessening in the duration of the chill, 
and finally the patient failed to react with a chill and the febrile reaction 
following the chill grew progressively less. In 3 of 10 cases of acute 
articular rheumatism, immediately following a single intravenous 
injection of 150,000,000, the fever terminated by crisis, the joint 
tenderness began to disappear, and within from twelve to twenty- 
four hours the joints were apparently normal. In these 3 cases the 
results were permanent. All of the 7 remaining patients were very 
much benefited following a single injection, but the results were either 
not permanent, or soreness still remained in some of the affected 
joints. Three or four injections, however, sufficed to relieve all symp- 
toms. Some of the patients had relapses which yielded promptly to 
further treatment. Results quite as satisfactory were obtained in 6 
cases of subacute arthritis of from three to nine months’ duration. 
One patient with chronic arthritis of three years’ duration received 
considerable relief after five injections. Results were even more 
striking in 8 cases of chronic gonorrheal arthritis of from two months’ 
to three years’ duration. None of these patients failed to receive 
decided benefit. On the other hand, patients with acute gonorrheal 
arthritis were only moderately benefited. The authors say that they 
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do not know whether or not further experience will show that this 
method of treatment is of value as a therapeutic agent but that it at 
least gives further evidence of the non-specificity of vaccines. It 
does not, however, involve the specificity of vaccines for preventive 
purposes. 


The Use of the ‘Karell Cure’ in the Treatment of Cardiac, Renal, 
and Hepatic Dropsies.—Goopman (Arch. Int. Med., 1916, xvii, 809 
has employed the Karell diet in cases of renal, cardiac and hepatic 
edema with very favorable results. He reports a number of illustrative 
cases with charts of the weight, blood-pressure, urinary excretion, and 
sodium chloride excretion in some of the patients on this diet. Favor- 
able effects are seen more constantly in those cases which are best 
termed myodegeneratio cardis, that type of cardiac disease seen in 
senility, emphysema, chronic alcoholism, and in cachectic states. 
In 60 per cent. of this type of case, improvement is seen. Valvular 
disease is defined in about 48 per cent. of cases, arteriosclerosis in 33 
per cent., and, according to Wittich, in nephritis only 14 per cent., a 
percentage below that in the author’s cases. Under the combination 
of rest in bed and the Karell diet the pulse assumes first, a better 
quality, and later becomes less irregular and less frequent. Blood- 
pressure in general is lowered particularly in cases of renal hyper- 
tension. Goodman has avoided as far as possible any indication in 
connection with the Karell diet but in some éases relief is needed more 
rapidly than is possible with the Karell diet alone. Digitalis, theocin, 
camphor, strophanthin, and caffein seem to act especially well when 
combined with the Karell diet. In a number of cases when these 
remedies are used alone, little or no benefit is obtained, but when 
combined with the Karell diet, a striking and prompt improvement 
results. 


A Pharmacological and Clinical Study of Papaverin.—Macur (.irch. 
Int. Med., 1916, xvii, 786) writes concerning papaverin which is one 
of the principal opium alkaloids in point of both quantity and pharma- 
cological interest. One of the striking facts shown by the experiments 
of Macht is the peculiar action of papaverin on the circulation, promot- 
ing the coronary circulation, lowering the arterial blood-pressure, and 
stimulating the heart. These effects suggest its use in angina pectoris 
and in cases with hypertension. Macht also found that papaverin 
had a distinct stimulating effect on respiration which would suggest its 
use in cases where depression of the respiratory center is not desirable. 
Papaverin has considerable analgesic power and it may be used as a 
substitute for morphin in cases where codein is not effective. Finally, 
relaxation, often to a considerable degree, is produced on all smooth 
muscle structures. These effects, together with its comparatively low 
toxicity, suggested its employment for therapeutic purposes. Macht 
cites a number of clinical observations which are distinctly favorable, 
and he hopes that his experience with papaverin will stimulate further 
observation to determine its exact therapeutic value. 
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Management of Ovarian Tumors Complicating Pregnancy, Labor, 
and the Puerperal State.—Bracn (Am. Jour. Obst., June, 1916 
reports the case of a multipara in labor, the fetal head at the pelvic 
brim, and a contraction ring developed, but the descent of the head 
prevented by an ovarian tumor in Douglas’s cul-de-sac. An attempt 
was made under ether anesthesia with the patient in the knee-chest 
posture to push the tumor up out of the way, but neither tumor nor 
fetal head could be safely dislodged. Accordingly the abdomen was 
opened, the lower uterine segment found greatly thinned, and a right- 
sided ovarian tumor present. An attempt was again made to draw the 
tumor up out of the pelvis while an assistant pushed the head up from 
below. This failed and the pedicle of the tumor began to tear. A 
trochar was then introduced into the tumor and a small amount of 
mucilaginous material was removed, but not sufficient to lessen the size 
of the tumor. The head was then pressed upward by the hand in the 
abdomen while an assistant pushed the tumor up from below. This 
was successful and the head of the child came into the pelvic brim 
and was delivered by forceps. The tumor was then removed and the 
stump covered with peritoneum, and the placenta pressed out by the 
hand grasping the uterus within the abdomen. The abdomen was 
then closed. Mother and child made a good recovery. In a second 
case three and a half months pregnant, there were several tumors 
in the pelvis and at the pelvic brim. These were bilateral. On 
opening the abdomen it was found that both had undergone torsion 
and both were removed. The patient recovered from the operation 
and aborted. The writer believes that in cases such as his first, one 
should avoid opening the uterus through fear of infection, especially 
if the membranes have long been ruptured, and repeated examinations 
have been made. 


Posterior Dislocation of the Lower Humeral Epiphysis as a Pelvic 
Injury.—TRUESDELL (Am. Jour. Obst., June, 1916) contributes a 
paper upon this subject well illustrated, giving his experience in 
17 cases of this sort. The roentgen-ray pictures make the article 
very clear. He finds that when the arms become extended in breech 
cases, forcible efforts to bring them down may fracture the shaft 
of the humerus, or dislocate the lower humeral epiphysis. Under 
these circumstances the arm will hang limp at the side. Fracture of 
the humerus is indicated by false point of motion at the center of the 
shaft below the insertion of the deltoid muscle where fracture of the 
shaft of the humerus always occurs in the newborn. There is also dis- 
location of the lower epiphysis of the humerus where one can eliminate 
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fracture of the shaft by the absence of a false point of motion at the 
center; but where there is abnormal motion backward and forward 
at the elbow when the forearm is held at a right angle to the arm, dis- 
tinct crepitus may be present with either condition, and this may 
easily suggest the false diagnosis of fracture. The replacement of the 
dislocated epiphysis should be attempted as soon as possible. Trac- 
tion should be made upon the arm and the forearm extended, and at 
the same time pressure from behind forward is applied over the dis- 
located epiphysis. When this is reduced the forearm is flexed to an 
acute angle, and a Velpeau bandage applied for three weeks. As a 
rule the functions of the arm are not in the least disturbed, and a 
good result is obtained often without a complete reduction of the 
dislocation. 


Spontaneous Rupture of a Pregnant Uterus Followed by Little 
Disturbance.—Cuerry (Am. Jour. Obst., June, 1916) reports the 
case of a multipara, aged thirty-five years, admitted to hospital eight 
months pregnant. The day before she began to have cramp-like pains 
in the lower abdomen a spontaneous rupture of the membranes occurred 
and a diagnosis of false labor was made. Twenty-four hours later 
the patient came to the hospital. She stated that she had felt no 
movements of the child for a week. She had moderate dyspnea with 
slight cyanosis and some increase in pulse and respiration. On examina- 
tion pregnancy was eight months, the fetus apparently presented by 
the breech. The head could not be felt in the upper abdomen. No 
fetal heart could be heard, the cervix was closed, and an irregular soft 
mass was movable above the pelvic brim. The patient’s chief com- 
plaint was of dyspnea on lying down. The heart and lungs were 
normal. It was decided to introduce a dilating bag so as to hasten 
the development of labor. On the following day labor not having 
developed, section was performed. On opening the abdomen there 
was free blood in the peritoneal cavity, with the fetus and the placenta 
among the intestines. The fetus was dead, and an anencephalic mon- 
ster. The uterus was well contracted and showed a longitudinal tear 
on its anterior and lateral walls, extending from the junction of the 
fundus and lower segment to the right broad ligament. On disturbing 
the tissues there was considerable hemorrhage from the uterus. Hyster- 
ectomy was performed followed by the uninterrupted recovery of the 
patient. The case is interesting, but unfortunately a minute 
examination of the uterine tissue was not made. 


Induction of Labor Terminating in Death from Infection by the Gas 
Bacillus.—Cnerry (Am. Jour. Obst., June, 1916) reports the case of 
a negress, aged thirty years, a multipara. When admitted to hospi- 
tal she had felt no fetal movement for two weeks. Heart sounds could 
not be heard. Pregnancy was seven and a half months. The patient 
was kept under observation for two weeks, and as the uterus showed 
no signs of expelling the fetus, labor was induced. This was done 
by introducing a dilating bag, as the cervix was hard and rigid from 
previous lacerations. ‘To introduce the bag it was necessary first to 
dilate the cervix by instruments; antiseptic precautions were carefully 
observed, and twenty-four hours after the bag was introduced, as no 
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labor pains had followed nor was there sign of dilatation, the bag was 
removed and larger introduced, to which a weight was attached. 
This was followed by no result for sixteen hours, no pains developing, 
nor did the cervix soften or dilate. She then had fever, nausea and 
chill, and died suddenly after an attack of severe nausea and vomiting, 
forty-eight hours after the introduction of the first bag. Twelve hours 
after death her body had increased three times its natural size. A 
partial autopsy showed a dead fetus in the uterus, and smears revealed 
typical Bacillus aérogenes capsulatus. 


Bleeding Nipples.—Lrwis (Surg., Gynec. and Obst., June, 1916) 
reports 6 cases of patients having this condition. The discharge varied 
from a serous to a bloody fluid, and the pathological condition present 
was that described as cystadenomata. By some the process is con- 
sidered non-malignant; by others, a form of cancer. In some it was 
possible to remove the cystic portion of the breast only, while in others 
the entire glands were sacrificed. Some of these patients had given 
birth to children and had nursed them, while others had never been 
pregnant. The element of pregnancy does not seem to be important 
in the case. In some there was no tumor, while in others tumor was 
distinetly present. When in doubt concerning a malignant condition, 
it is better to sacrifice the breast than to run the risk of its subsequent 
development. 


Pyelitis of Pregnancy.—Danrortu (Surg., Gynec. and Obst., June, 
1916) contributes a paper upon this subject and describes an interesting 
case of a woman four months pregnant, with right-sided pyelitis, with 
severe pain over the right kidney. On catheterizing the ureters, the 
catheter passed up the left ureter easily, followed by the flow of per- 
fectly clear urine; in the right ureter the catheter was blocked about 10 
c.c. from the bladder. Upon turning the patient upon the left side 
so that the uterus should gravitate away from the ureter, the catheter 
passed on into the pelvis of the kidney without difficulty, and turbid 
urine began at once to flow. Evidently the pelvis of the kidney had 
been considerably distended. The patient was very much relieved 
by the catheterization. ‘To determine what relation there is between 
bacteria present in the bladder in normal pregnancy, and pyelitis, 
observations were made and 50 cultures were taken from urine secured 
under antiseptic precautions. From these 50 cultures, 32 showed a 
pure growth of staphylococci, 2 a pure culture of colon bacillus, 3 gave 
both germs, and 13, none. The colon bacillus then was found in pure 
culture or mixed with staphylococci in 5 cases. Another series were 
examined by catheterization under very careful antiseptic precautions. 
In 14, 8 cultures gave pure growth of staphylococci, 4 were negative, 
and 1 doubtful. When urine is obtained by the uretral catheter in 
cases of the pyelitis of pregnancy, the colon bacillus is found in pure 
culture. Evidently the germs are frequently present in the bladder of 
the pregnant patient although she may seem to be in excellent 
health. While in many cases the infection may originate in the 
bladder, in most cases it must be considered as coming through the 
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Thymus Death. FaLus (Surg., Gynec and Obst., June, 1916) 
reports the case of a primipara with normal labor at full term ending 
in thirty-six hours. ‘lwo hours after delivery the child breathed badly 
and was cyanotic. ‘Two hours later the symptoms increasing, the child 
died without convulsions. The heart sounds before and after birth 
were normal; just before death the pulse fell to 30 per minute. Autopsy 
was made five hours after death, the body kept upon ice in the interval. 
On examination the left lung was compressed and pushed to one side 
by a large thymus, a heart-shaped organ situated slightly to the left 
of the median line extending from the lower border of the thyroid 
above, to the fourth rib below. The left innominate vein crossed the 
thymus and had compressed it somewhat. There was no evidence of 
thrombosis in the veins in this region. The heart was apparently 
normal, but both lungs were markedly edematous. There was no 
lesion of the intracranial organs, but on opening the trachea it was 
markedly compressed by the thymus, and its compression and its effects 
had evidently caused fetal death. 

Brachial Birth Palsy.—THomas (Am. Jour. Obst., April, 1916) 
contributes a paper upon this subject reporting 11 cases with illustra- 
tions and describing his treatment. The writer has had experience with 
24 palsied arms in 23 patients, and finds that there is no displacement in 
the shoulder-joint, and perfect recovery will be obtained from exercise 
alone. When a case of birth palsy is seen with the typical internal 
rotation of the limb and the characteristic limitation of abduction, and 
external rotation in a child as old as two or three, a posterior subluxation 
of the shoulder-joint is almost invariably present. This may be 
recognized by remembering the important relations at the shoulder, 
which are those at the upper end of the humerus to the margin of the 
acromion. The examining finger on making pressure finds a depression 
under the posterior margin of the acromion. The relation of the 
humerus to the anterior and posterior borders of the acromion are the 
important points in the diagnosis. If this dislocation can be recognized 
at birth, it is comparatively easy to reduce it. That this condition is 
the result of traumatism is shown by the bending downward and 
forward of the anterior portion of the acromion. This is caused by 
the same pressure which pushed the head of the humerus back during 
delivery. This the roentgen ray does not always show because the 
bones may be too young to give the usual shadow. Ossification in the 
acromion does not begin until about fifteen years of age. In many 
patients it is well to examine them under partial etherization, and 
when the diagnosis is made, to put the head of the humerus in good 
position and retain it by a light cast. The writer has operated upon 
the shoulder in 9 cases, and the elbow in 1; the incision is so planned 
as to give a free exposure. After this the obstructing portion of the 
acromion is removed. Then the effort is made to force the arm into 
external rotation and abduction, and to put the head of the humerus 
as nearly as possible into its normal anterior position. After the 
operation is complete, a light plaster cast is applied fixing the arm in 
abduction and external rotation for about six weeks. The writer 
has had good results from his operative treatment of, these cases. 
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Rupture of the Pelvis.—MorGan (Am. Jour. Obst., April, 1916 
reports 4 cases of rupture of the symphysis. The first occurred in a 
woman, aged thirty-one years, eight and a half months pregnant. She 
had previously had a very difficult high forceps operation, terminating 
in the birth of a dead child. There were old lacerations and separation 
of the pubic bones admitting three fingers, and all of the ligaments 
except part of the suprapubic had been torn away. The patient 
was obliged to wear a belt constantly. She was easily delivered by 
forceps applied when the head was on the pelvic floor, and made a good 
recovery. She was subsequently operated upon for the prolapse of the 
uterus. The separation of the pubic bones remains, but the patient 
has discarded the belt and takes exercise freely. The second case was 
a primipara, aged twenty-one years, with slightly generally contracted 
pelvis, with long and sharp promontory. High forceps was applied 
when during traction the symphysis separated almost two fingers’ 
breadth. The head was slowly delivered by the hands, having been 
brought upon the perineum by forceps. There was profuse bleeding, 
the vagina having been torn laterally, and the urethra split longitudin- 
ally. The meatus was torn. There was a cavity behind the pubes into 
which the bone projected. Lacerations were repaired as well as possible, 
a and a self-retaining catheter left in the bladder. Hemorrhage had been 
profuse and the patient was exsanguinated. Fortunately she escaped 
infection, the lacerations healed, and she was discharged forty-eight 
days after confinement with no pain, and with normal locomotion. 
She still has incontinence of urine upon exertion while standing. The 
third patient was a multipara with generally contracted pelvis, labor 
was tedious, and dilatation was completed by the hand and high 
forceps applied. During the puerperal period the patient complained 
of pain and separation of the symphysis was found. On her discharge 
from the hospital she still complained of pain and walked badly. Case 
4 was a multipara who gave a history of previous forceps delivery. 
It was stated that the child was stillborn, but that the operation had 
been an easy one. When the patient was seen six days later she had 
fever, rapid pulse, and profuse purulent vaginal discharge. There 
was great pain over both hips and sacroiliac joints, and on pressure 
over the symphysis there was an abdominal tumor resembling a dis- 
tended bladder, but firmer, and the uterus could not be felt. On 
examination the cervix was badly torn and also the anterior wall of the 
vagina, the pubes had been ruptured and the left side stripped of its 
periosteum. The bones were widely separated. The patient was 
admitted to hospital and a tight pelvic binder applied which relieved 
pain. The profuse discharge continued for four or five days, but the 
patient finally recovered with good control of the bladder. She was 
obliged to wear a leather pelvic belt and could walk well without pain. 
She afterward had prolapse of the vaginal wall. 
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GYNECOLOGY 


UNDER THE CHARGE OF 


JOHN G. CLARK, M.D., 


PROFESSOR OF GYNECOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 


Thorium in Pyelography.—In September of last year we referred to 
a paper of Burns, presenting a new substance, thorium, for use in 
pyelography instead of collargol. The advantages which Burns claimed 
for thorium were less viscosity of the solution, thus greatly facilitating 
its rapid elimination from the urinary system, practical absence of 
the irritating and toxic qualities of collargol, and much less cost (about 
one-third that of collargol). In a recent paper, Burns (Bull. Johns 
Hopkins Hosp., 1916, xxvii, 157) maintains that all these claims have 
been justified by further experience. The method of preparing the 
solution is of importance, and is the same as that given in the previous 
paper, and quoted in full in the above-mentioned abstract. Burns 
reports that the thorium solution has now been used in 125 cases 
without a single untoward result. It has been used in varying amounts 
up to 600 c.c. in the upper urinary tract and up to over 900 c.c. in the 
bladder. There have never been any evidences of urinary disturbance 
following its use, and subsequent cystoscopic examinations have shown 
no evidence of inflammation of the vesical mucosa. In cases where 
operation within a few hours or days has permitted of examining the 
bladder, ureters, and kidney pelves after the use of thorium no evidence 
of irritative action has ever been found. Extensive animal experiments 
have shown no signs of peritonitis after injection of large amounts 
of the fluid into the peritoneal cavity; in a few instances, however, 
death of the animal has occurred after the injection of large doses 
intraperitoneally or intravenously, though even larger doses in other 
instances have produced no ill effects. The high degree of fluidity of 
the solution is shown by the fact that roentgen-ray plates made a 
few minutes after the injection has been discontinued give no sugges- 
tion of a shadow, thus proving that the thorium has been completely 
eliminated from the urinary tract. The solution is exceedingly opaqu 
to the roentgen ray and gives a shadow of great clearness and _bril- 
liancy. Its stability is not in the least affected by sterilization either 
by steam under pressure or by boiling. If the experience of Burns 
shall be confirmed by others it would appear that in the thorium solu- 
tion devised by him we have an ideal agent for pyelographic work which 
will remove many of the very real drawbacks that have heretofore 
accompanied this valuable diagnostic procedure. 

Unilateral Hematuria Associated with Microscopic Calculi.—The 
etiology of unilateral hematuria in the absence of demonstrable cal- 
culus or tumor formation is often an exceedingly puzzling question. 
Of late, chronic inflammation has been considered by several authors 
to be the underlying factor in this condition; in this connection a case 
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recently reported by Patne (Surg., Gynee. and Obst., 1916, xxiii, 76) 
is of much interest, as it throws some additional light on this exceedingly 
obscure pathological condition. Paine’s patient had been suffering 
from occasional blood in the urine for seven years, this having been 
practically continuous for the last three years. There was never any 
pain, colic, or fever, but there had been some loss of weight. There 
was no mass or tenderness in either kidney region, and roentgen ray 
was negative for stone. The microscope revealed an abundance of 
blood in the urine, but no pus or casts. Cystoscopic examination 
showed a normal bladder, with bloody urine spurting from the right 
ureter and normal urine from the left side. Urines collected by ureteral 
catheterization showed the same distinction. Functional tests showed 
normal elimination from the left side, but marked reduction on the 
right. A few colon bacilli were found in the urine from the right kid- 
ney; that from the left was sterile. At operation the right kidney 
appeared normal in size, and no stone or tumor could be demonstrated. 
Upon bisection the kidney tissue showed nothing definite, except 
that every papilla was intensely congested, the tip of each presenting 
a cherry-red appearance which coincided macroscopically with the 
classical description of an angioma. It did not seem reasonable to 
suppose that bisection with suture could relieve this condition, and in 
view of the normal functional test of the opposite kidney, nephrectom) 
was considered justifiable, and was performed. On examining the 
extirpated kidney the pyramids all appeared markedly congested, this 
congestion taking the form of streaks running in the long axes of the 
pyramids, and in several instances leading to areas of reddish-brown 
congestion which surrounded their apices. Microscopically there was 
no increase in the intertubular connective tissue of the cortex and no 
sclerosis of the vessels. In the region of the papillae, however, there 
was a distinct connective-tissue increase, this being not uniform in 
its distribution, but for the most part limited to the immediate neigh- 
borhood of numerous calculi of microscopic size found throughout the 
papille. In these localized areas of connective-tissue overgrowth the 
small veins and capillaries were hugely dilated into venous sinuses. 
All the papillz showed also dilated capillaries on the surface, many 
of which were ruptured, with free blood escaping. While the author 
admits that*the origin of these varicosities, from which the hemorrhage 
evidently came, is not clear, he considers it probable that the numerous 
though small calculi, aided by the connective tissue they had originated, 
succeeded in causing an obstruction to the venous return and a sub- 
sequent dilatation of the capillaries with resulting varicosities. So 
far as deductions can be drawn from a single case, therefore, the theory 
that chronic inflammation may be the underlying cause of so-called 
essential unilateral renal hemorrhage would appear to be strengthened 
by the facts here presented. 

Piimary Urethral Carcinoma Treated by Radium.—An extreme 
interesting case of this very rare condition has recently been the sub- 
ject of a brief report by Shoemaker (Surg., Gynec. and Obst., 1916, 
xxii, 730). The patient was a negress, aged fifty years. For five 
months previous to coming under observation she had experienced 
gradually increasing difficulty in micturition, with extreme bladder 
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distention the last week, and complete retention on admission to the 
hospital. The urethra could be felt through the vagina as a hard, fixed 
ridge the size of a lead-pencil, extending from the meatus nearly to 
the base of the bladder. The external meatus was retracted, its edges 
hard, irregular, and nodular. There was no involvement of the cervix, 
uterus, or vagina. With some difficulty a small ureteral catheter was 
introduced through the urethra and left in place. After some days 
a larger catheter was passed, but the retention persisted. Surgery was 
considered inadvisable, as it would have been necessary to remove the 
entire urethra up to the neck of the bladder, with resulting incontinence. 
Recourse was therefore had to radium treatments, nine applications 
of 20 mg. of radium element, of three hours each, being made in the 
course of about three weeks. The first few drops of urine were passed 
spontaneously about ten days after the first treatment, the quantity 
then gradually increasing, until soon after the last treatment the 
bladder could be completely emptied in a normal manner. The urethra 
still retained its pencil-like feel, however, and a small piece of tissue 
removed at the edge of the meatus showed microscopically a squamous- 
cell carcinoma. The inguinal lymphatics were not palpably enlarged, 
but their removal was advised, whereupon the patient disappeared, 
considering herself well. It is evident, therefore, that a definite cure 
cannot be claimed for the radium treatment in this case; nevertheless, 
such might have eventually been attained had the patient remained 
under observation, and, at any rate, it seems probable that a greater 
amount of amelioration was obtained than would have been possible 
by any other means. 
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AND 
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Effects of Refrigeration upon Larve of Trichinella Spiralis.— 
Until two years ago, it had been generally accepted as an established 
fact that the larve of Trichinella spiralis are very resistant to cold 
and that they survive exposure to temperatures much below the freez- 
ing point of water. Ransom (Science, New York, 1914, xxxix, 181) in 
a brief article showed that the former ideas concerning the resistance 
of trichine to cold were erroneous, and that as a matter of fact low 
temperatures have a very pronounced effect upon the vitality of these 
parasites. Ransom, in a recent article (Jour. Agricult. Research, 
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January 31, 1916). gives the results of experiments on the effects of low 
temperatures upon the trichinous larve. In the practical application 
of refrigeration as a means of destroying the vitality of trichine, meat 
should be refrigerated at a temperature not higher than 5° F. for not 
less than twenty days, a period which allows a probable margin of 
safety of nearly ten days. The employment of higher temperatures 
of refrigeration as a means of destroying the vitality of trichine is 
not justified in the light of our present knowledge because of the 
uncertainty of the effects of such temperatures. Whether tempera- 
tures higher than 5° F. may be safely employed by lengthening the 
period of refrigeration remains to be determined. It is at once evident 
that refrigeration is a better safeguard than microscopic examination. 
The combination of refrigeration and thorough cooking would protect 
man against trichinosis. 


The Prophylaxis of Tetanus.—A valuable summary of the literature 
on the prophylaxis of tetanus has been written by A. T. MacConkey 
(Brit. Med. Jour., December 11, 1915). Regarding the value of pro- 
phylactic injections of antitetanic serum, the author says that the 
experience of the British Army has shown that the proceeding has a 
well-established value, for in the last six months there have been only 
36 cases of the disease among those who received a preventive dose of 
serum within twenty-four hours after being wounded. The accompany- 
ing table shows the results which other investigators have obtained: 


No. of Cases of Cases among 

Investigator wounded tetanus No. injected them 

Bazy 10,896 129 100 l 
Hartmann . 3,373 43 Number not given No cases reported. 
Gasch P TOO 1 70 0 
Hufnagel 2,193 27 1,195 0 
Goldscheider 1,427 1 500 i 
Madelung 15,154 101 Number not given No cases reported. 
Heile ; 4 0 


The author’s conclusions that although too great reliance should 
not be placed upon the figures quoted, yet from this experimental 
evidence it may be gathered that the army medical officers have found 
tetanus antitoxin of great value when used prophylactically, thus con- 
firming by the severe test of active service the value as estimated before 
the war. The author next discusses the number of U. S. A. units of 
antitoxin which should be given as a prophylactic dose. In consider- 
ing this matter, it becomes necessary to specify the kind of unit referred 
to as 1 German unit—40 U.S. A. units, while various investigators 
Behring, Rosenau and Anderson and MacConkey have found the num- 
ber of U.S. A. units in samples of French serum to vary, the general 
conclusion being, however, that the usual prophylactic dose of 10 c.c. 
of Pasteur Institute serum equals some 600 U.S. A. units. The doses 
recommended by fifteen different writers are cited, and the conclusion 
is drawn that from 500 to 1000 U. S. A. units of tetanus antitoxin is 
a sufficiently large prophylactic dose for the great majority of injuries, 
provided it is given early. Some cases are described, however, in which 
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the injection of from 1500 to 4000 U.S. A. units seems to have had 
only a comparatively limited effect, if any, in preventing the onset 
of an attack. In some, the interval between the injection and the onset 
of the disease was too short to allow of the development of the full 
effect of the antitoxin. “The most remarkable of these,” says the 
author, “is that recorded by von Behring, in which one of his assist- 
ants, who had twice before been injected with tetanus, was the third 
time infected by a flask of tetanus bouillon breaking in his hand and 
pieces of glass penetrating deep into his palm. Careful antiseptic 
treatment was immediately given and a plentiful amount of antitoxin 
injected. On the fifth day there was obvious tetanus which, in spite 
of further injections of serum, increased in severity, so that on the 
seventh day the chief nerve trunks in the right axilla were exposed and 
as much as possible of von Behring’s strongest solution was injected, 
with the result that the case slowly recovered.’”’ As to the duration 
of the passive immunity conferred by a dose of antitoxin, the author 
says this is a question which has been investigated, but is still unsettled. 
He cites an experiment by Meyer and Ransom which showed that 
the passive immunity conferred on the leg of a dog by an amount of 
antitoxin sufficient to neutralize all the toxin injected began to pass 
off in a week. The experiments of Ruediger are quoted as showing 
that the subcutaneous injection of 1500 U. S. A. units of antitetanic 
horse serum into a horse confers a passive immunity lasting from six 
to eight weeks and that 250 U.S. A. units of similar tetanus antitoxin 
will protect guinea-pigs for four weeks, rs. a dose of toxin fatal to the 
control animals. Calculating from these figures, MacConkey found 
that according to body weight only a man weighing 70 kilos would 
require 3500 U. S. A. units of antitoxin to protect him for a month 
against a fatal dose of tetanus toxin. Leven, in his work, states if 10, 
20, or 40 c.c. of heterologous serum be injected into a rabbit practically 
all has disappeared at the end of about six days, and that if it is wished 
to keep the antibody concentration at a certain height for some time, 
it is better to give a series of relatively small doses and not one very 
large one. The conflicting results of several cases, in one of which 12,000 
units protected for only thirteen days, while in another 1500 units 
conferred immunity for over three weeks, and the experience of the 
British Army that small dose—500 U.S. A. units—is many times 
effective, lead the author to agree with Leven in his conclusion that 
if necessary to give a large amount of antitoxin it is better to give a 
series of small doses rather than one large one. Other cases which are 
puzzling are those in which tetanus develops late, and these are next 
discussed by the writer. He mentions various causes found by inves- 
tigators to be responsible for late development of tetanus infection 
in hospitals from one patient to another, infection from felt which was 
used in two cases as a packing for a plaster corset, infection from an 
East Indian fiber used for dressing wounds, activation of tetanus spores 
which had been introduced in vaccine viruses by the late injection of 
Staphylococcus or quinin. The author also cites the work of several 
other workers who report cases of tetanus following some slight opera- 
tion or trauma affecting a wounded soldier who had been treated with 
a prophylactic dose of serum and had apparently long recovered 
from his wound. A case was described in which the infection was pos- 


























HYGIENE AND PUBLIC HEALTH 465 


sibly due to too early and prolonged activity after the healing of the 
wound. Regarding operating in cases of tetanus, the author says the 
experiences during the war have not changed opinion in respect to 
that, since it has been shown by Bolton and Fisch (1902) that toxin 
makes its appearance in the blood of a horse several days before the 
symptoms of the disease appear, and that it increases until about two 
days before the symptoms are noticed, when it suddenly diminishes. 
The author reports a number of cases which confirm these facts and 
show that operating is ordinarily of no effect because the toxin is already 
present in the blood. When an operation is proposed in wounded who 
have been infected with tetanus, MacConkey emphasizes the fact 
that it is imperative to keep in mind that there may be toxin circu- 
lating in the body and thererfore that a large prophylactic injection is 
necessary which should be given in such a way as to ensure that there 
is no free toxin in the blood at the time of the operation and for some 
time after. The injection must be given either intramuscularly, in 
which case the operation should not take place for some hours, or 
intravenously. In the latter case the operation can be performed 
immediately, but it involves the possibility of anaphylactic trouble. 
The conclusions which the author draws are: (1) That from 500 to 
1000 U. S. A. units of tetanus antitoxin is a sufficient prophylactic 
dose for the majority of cases, but that it is advisable in severe wounds 


to repeat the dose once or twice at intervals of a week. 2) The ocea- 
sional cases in which antitoxin appears to have little preventive effect 
should be recorded in minute details. (3) Those cases of tetanus 


which develop some weeks after the reciept of an injury may be due 
to the reactivation of a quiescent focus by too early or too energetic 
active or passive movement. 


Industrial Poisoning with Analin.—Lucre and Hamiuton (Jour. Am. 
Med. Assn., May 6, 1916, Ixvi, 1441) point out that industrial poisoning 
from analin and substances closely allied to it is well known in Germany 
and in Great Britian. It is just beginning to be known in the United 
States, where it has already been the cause of many cases of poisoning 
among men engaged in the manufacture of rubber goods, in reclaiming 
rubber from scrap, in making analin from benzene, and in using certain 
washes for press rollers. It also occurs in the dye industry. Analin 
causes the formation of methemoglobin and poisoning may take place 
through the skin or the lungs. Exposure to the fumes need not be 
excessive nor long continued to bring about serious symptoms in the 
susceptible. Young men are more susceptible than the old or middle- 
aged, blonds than dark-haired men, heavy drinkers than the temperate. 
Hot, humid weather, heated rooms, and poor ventilation are important 
factors in the production of acute analin poisoning. Early recognition 
of analin poisoning is of prime importance, so that the sufferer may be 
withdrawn from the danger of further exposure. Men working con- 
stantly in analin seem to acquire a certain amount of tolerance to it, 
but chronic poisoning may result apparently from cumulative effect. 
After symptoms of poisoning have once manifested themselves, the 
individual is usually hypersensitive to the fumes. 
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Studies on Crown Gall of Plants and its Relation to Human Cancer. 

The author of this work, Erwin Situ (Jour. Cancer Res., 1916, i, 
231), has done very extensive work upon the bacteriology of plants. His 
particular interest has been to demonstrate the importance of certain 
bacterial infections to plant disease. In his investigations he has 
shown that many of the different blights, rots and wilts of plants are 
the result of bacterial invasion. Besides this he has also shown that 
specific parasites are capable of stimulating overgrowth of plant tissues 
causing hypertrophic masses to develop. Not only has he studied the 
pathological processes in spontaneous disease of plants but he has also 
reproduced them by experimental means. Two of the striking types 
of simple overgrowth have now become well known. These are found 
in the root nodules of the leguminosz and the club-foot enlargements 
of the crucifers. In these pathological processes the individual cells 
of the tissues are stimulated to overgrowth and multiplication by 
the presence of bacteria lying in the cell interstices. The author 
believes that crown gall is a disease of plants which in its development 
and growth bears striking similarity to human cancer. Crown gall 
is a growth very common to a great variety of plants the world over. 
This tumorous growth shows cellular characters and types of nuclear 
division comparable to that of animal tumors. Metastases are pro- 
duced by the extension of the growth along the vascular channels and 
by the migration of the causative agent to new areas. He believes that 
these tumors are to be differentiated from reactionary (inflammatory ) 
processes in which the local cells respond for the purpose of healing. 
The effect of these tumor masses upon the remaining plant structure 
resembles in part the cachexia and anemia of animals. Smith has 
found that these plant tumors are the result of the presence of an 
intracellular infection which may be isolated and used to inoculate 
unaffected plants. Success has been obtained in these inoculation 
experiments and new tumors have arisen at the points of inoculation. 
These experimental tumors are similar to those of spontaneous origin. 
The organism causing this plant tumor is a schizomycete named 
B. tumefaciens. As this microérganism is killed at 37° C. its invasive 
properties of higher animals cannot be assumed, Attempts were 
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made to reproduce in cold-blood animals tumor growths by the inocu- 
lation of this bacterium but no satisfactory results were obtained. The 
author believes that although no parasite has been demonstrated for 
animal tumors the analogy between the new growth in plants and 
animals suggests that the causative agents are similar. 


Fetal Erythroblastosis.—Varying types and grades of edema are not 
uncommonly observed in the newborn. One type, congenital general 
edema, although not rare in its occurrence, has not been extensively 
commented upon. This form of congenital edema is usually seen in 
premature fetuses in which excessive fluid is found in the tissues of body 
cavities. This edema also involves the placenta and cord. The liver 
and spleen are enlarged and show numerous islands of myeloid cells 
and immature red cells and leukocytes. Various causes have been 
assigned for this congenital disease. Disturbances in the portal 
circulation, anomalies of heart, maternal nephritis and metabolic 
disturbance of the fetus have all been suggested as the active cause 
leading to this systemic disease. Woouey (Jour. Lab. and Clin. Med., 
1916, i, 347) observed these characteristics in a case of congenital 
edema. The fetus was one of twins. He believed that the anasarca 
was the expression of the anemia resulting from disturbed production 
or increased destruction of erythrocytes. The pigmentation of the 
organs suggests an increased blood destruction. The low oxygen 
carriage of the impoverished blood diminishes metabolism and with it 
it is thought an accumulation of acids. The anasarca is, therefore, the 
expression of a severe grade of anemia. The author offers no suggestion 
for the origin of the anemia. 


Experimental Arthritis in the Rabbit— There has been much dis- 
cussion upon the significance of various bacteria isolated from cases_of 
arthritis and although experimental joint lesions have been obtained 
in animals little agreement is to be found in the interpretation of these 
results. The joint affections receiving greatest attention have been 
those associated with rheumatic fever. In this disease one or other 
of the types of Streptococcus viridans has been isolated. In carrying 
on inoculation experiments with these microérganisms joint lesions may 
be produced without, however, any degree of constancy which may 
be controlled. There are factors which appear to have a bearing upon 
the specific tissue infection which in part is related to the size of the 
inoculated dose, the virulence of the microérganism and the suscepti- 
bility of different tissues. That the latter condition plays an important 
part has often been suggested but very little experimental evidence 
has appeared to indicate the truth of the statement. Faner (Jour. 
Exper. Med., 1915, xxii, 615) has brought forward a very interesting 
report upon a series of experiments in which the importance of a 
previous sensitization of tissues, particularly joints, rendering them 
more susceptible to an active infection and inflammation was shown. 
In these experiments rabbits were sensitized either by inoculating them 
intravenously with one or more doses, or by injecting dead cultures of 
streptococci into a joint. After a varying period of time an intra- 
venous inoculation of the same living microérganisms was given. By 
the latter method a condition of sensitization was obtained so that it 
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was possible to cause arthritis in rabbits by intravenous inoculation. 
The reaction appeared specific in that the joint response could be 
obtained only by means of the same type of organism used in sensitizing. 
When animals are treated by the intravenous route alone, localization 
was best attained after the giving of several doses. This feature the 
author believes is similar to the recurrences to which the rheumatic 
patient is liable. This work by Faber is very suggestive and particu- 
larly important in drawing our attention to some specific qualities 
which may be contained within tissues and which are of importance in 
making those areas more vulnerable. 


Heteroplastic Bone and Bone-marrow Formation Associated with 
Tuberculosis in the Adrenal.—Aberrant islands of bone are not uncom- 
monly met with in a great variety of organs and tissues. The frequency 
of meeting with heteroplastic bone is in direct proportion to the oppor- 
tunity of microscopically analyzing tissues which are too frequently 
superificially diagnosed by the naked eye. In the fibrosed tonsils of 
elderly individuals bone and cartilage are commonly seen in the thick- 
ened capsule. Similarly, bony islands are frequent in the calcified 
media of the peripheral arteries. Osteoid and true osseous tissue are 
also encountered in the ovary, lung, and lymph glands, In the latter 
tissues the bony deposit is closely associated with the calcareous masses 
arising in advanced tuberculosis. Woo .uey (Jour. Lab. and Clin. Med., 
1916, i, 502) observed heteroplastic bone in the adrenal with chronic 
tuberculosis. The specimen was obtained from a man, aged forty-two 
years, suffering from widespread tuberculosis which had also attacked 
the adrenal. The old lesion was situated in the medulla while more 
recent tubercles were present in the cortex. The bony mass in the 
medulla was well developed and contained a myeloid tissue within 
which there were several miliary tubercles. The author believed that 
the bone had developed in association with a chronic tuberculous focus 
about which a secondary metaplasia of the connective tissue was 
stimulated by the infectious necrosis. The presence of bone in the 
adrenal is quite unusual but the manner of its development is probably 
similar to that observed in other tuberculous areas. 
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